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PREFACE. 



The main object of this work is to present both a theoretical and 
practical solution of some of the most important problems of earth-work. 
The rules given are, however, applicable to other computations of solidity 
for solids having the same form as those of earth-work ; but cubic yards 
must be converted into other measure when required. 

It will doubtless be conceded that there is yet room for improvement 
in the theory of our subject ; and that previous treatises do not satisfy 
the wants of computers, is evident from the demand so constantly 
heard for " something practical^ This indicates that a system is yet 
desired which, though sufficient for the ordinary practice of engineering, 
does not require of the computer either unusual mathematical know- 
ledge or extraordinary patience. 

It has appeared to the writer that such a system followed by a theo- 
retical treatise, would constitute a work suitable both as a text-book 
for students and as a manual for computers. Such a work we believe 
to be needed, and to produce it has been our principal aim. In atr 
tempting this, the author has endeavored, both by study and by oral 
consultation, to ascertain the wants of the practical man, and to recon- 
cile them with the theoretical exigencies of the subject. 

No method of earth-work computations is likely to be generally 
adopted which does not reduce them to an operation of routine. To 
this end, uniformity is necessary in the processes of calculation. This 
the author has sought to attain by founding those processes, as far as 
possible, on a few ideas easily understood and remembered. One of 
them is the use of the sum and diflference of end dimensions. 

The manner and the object of the arrangement of the work will be 
obvious without a minute explanation here. In general, we have en- 
deavored to make the several parts available either separately or col- 
lectively, according to the wants of the reader. A portion of the First 
Part is put in small type, — ^most of which may be passed over if desired ; ' 
and we have also avoided, as far as practicable, the use of algebraii^ 
signs and the phraseology of mathematical enunciation. Some further 
remarks upon the work and its subject will be found* in the Introduction. 

It is believed that the rules and explanations of the First Part will 
1^80 enable non-professional computers to perform the most necessary 
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4 PREFACE. 

calculations, and that the work will thus meet the wants of a large 
class of persons to whom its subject has hitherto appeared difficult or 
inaccessible. 

We hacve endeavored, in the prosecution of the work, to remember 
that most readers will judge it by the standard of utility rather than of 
novelty. We desire, however, to say that it is considered to be in no 
proper sense a compilation, or a mere amplification of known methods, 
but as fairly original as any performance of the kind which does not lay 
claim to absolute novelty. The mathematical investigations are original, 
and, it is believed, are mostly new in method, results, and practical ap- 
plication. The tables as a body, and, for the most part, individually, 
are also thought to be new. They are adapted to the author's formulae ; 
they were all computed by him,* and faithfully revised with the assist- 
ance of an experienced proof-reader, and, it is believed, they may be 
relied on. 

The Subdivision of Sections has been but slightly noticed by former 
writers, yet the want of explicit rules for it is daily felt. Our treatment 
of this subject is original, and we have much increased the size of the 
work by devoting the necessary space to it, believing that a brief dis- 
position of it would be unsatisfactory. 

Several gentlemen are especially entitled to the author's thanks for 
assistance and encouragement. Professors Vethake and Franck, of the 
Polytechnic College of Pennsylvania, and Professor Kirkwood, of Indiana 
University, have examined considerable portions of the work in proof or 
in manuscript ; and Messrs. EUwood Morris and N. F. Jones, civil en- 
gineers, have also rendered assistance. Whilst the author was employed 
under the direction of Mr. Jones, that gentleman kindly assumed a task 
from which his position as chief engineer might have exempted him : 
he tested the author's system by actual computations, and devoted 
much time to assist in perfecting it. The author is assured that in pro- 
fiting, to the best of his ability, by the suggestions of these able gentle- 
men, he has acquired an additional claim to public favor. 

The Author. 

Philadelphia, May, 1861. 



* With two exceptions. Messrs. Uriah Hunt & Son haye kindly granted the use of Table XXVI. 
' from their last edition (1860) of Gummere's Sunreying; and Table A is a table of Natural Tangents 
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INTRODUCTION. 



The author's employment in the practical duties of computation engaged 
him in the special studies which have resulted in the production of this work, 
— commenced several years since. The completion of it has been delayed by 
business and by the prosecution and publication of other researches. In May, 
1858, it was submitted to the Pottsville Scientific Association. Since then 
additions have been made, and the text has been in a good measure re-written. 
The first printed notice of the work is contained in the Annual of Scientific 
Discovery, for 1859, page 196. In the summer of 1869, a portion of the work, 
containing rules and tables for computation by centre and side heights, and 
also scales and the sub-section diagram, was distributed, in pamphlet form, 
among the author's friends. 

The time employed upon the original labors of the work left inadequate 
leisure for the collection of historical materials ; and of those now presented, 
a considerable portion were not known, or if known, but slightly regarded, 
until the work had been nearly completed. The writer therefore hopes to^be ex- 
cused if interesting historical facts or meritorious works have been overlooked. 

As far as the Writer is informed by British authorities, the study of rules 
for earthwork computations began to enggge special attention about the com- 
mencement of railway-enterprises in England, some thirty-five years ago. 

Among British authors who have furnished tables, or who have otherwise 
labored on the subject in question, may be mentioned Macneil, Bidder, Hun- 
tingdon, Hughes, Bashforth, Sibley, Rutherford, Law, Lowe, and Baker. This 
list is from Baker's works.* He appears to have labored with zeal and suc- 
cess. Macneil's works are frequently cited. 

Of the writings of our own countrymen, those of Mr. Morris deserve especial 
attention, as well for their valuable information and suggestions as fpr their early 
historical place in our engineering literature. This writer, by original re- 
search, revived the discussion of the prismoidal formula, showed its import- 
ance in earthwork computations, and noticed its applicability to solids included 
under curved surfaces. t Professor Gillespie has shown its application to the 
hyperbolic paraboloid ;J and Mr. Chauncey Wright has recently much pro- 
moted our knowledge«f the' subject by his papers on the Prismoidal Formula.§ 

♦Rudimentary Treatise on Land Engineering, by T. Baker, C.E. London, 1850, p. 188. Also 
Baker's Railway Engineering. The critical student should not omit to consult Baker's works, 
t Journal of Franklin Institute, vol. xxv., 2d series, pp. 26, 887, and vol. xxiii., 8d series, p. 240. 
J Journal of Franklin Institute, vol. xxxiv., third series, p. 872. 
2 Mathematical Monthly, vol. i., No. 1, p. 21, and No. 2, p. 63. 
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10 INTRODUCTION. 

It was, however, previously known, but not generally taught in text-books of 
Mensuration or of Engineering, that the formula holds for various solids con- 
tained under ruled or other curved surfaces. Up to the time of his paper, two 
methods (says Mr. Morris) had come into general use. They are thus defined 
by him as adapted to dimensions given in feet :* 

1. Arithmetical Average. — Multiply the sum of the end areas by their distance 
apart, and divide the product by 6 and by 9 ; the result will give, approxi- 
mately, the number of cubic yards in the given length of excavation or em- 
bankment. 

2. Geometrical Average. — Multiply the sum of the end areas and the square 
root of their product, by the distance apart, and divide the product by 9 and 
by 9. The result will be, nearly, the number of cubic yards in the given 
length of excavation or embankment. 

We may here digress for a moment from our notice of this paper, to record 
the prismoidal rule, and to give some historical references pertaining to it. 

3. The Prismoidal Rule. Add together the end areas and four times the 
area of the mid cross-section. Multiply the sum thus found by the distance 
between the end areas, and divide by 6, by 9, and by 3. The result will be 
the number of cubic yards in the given length of excavation or embankment 
as nearly, in our opinion, as by any general rule known. 

Cardan finds the frustum of a pyramid, or of a cone, by computing the 
whole solid ; and also the redundant part, and then subtracting the latter.f 
Hutton gives for this problem the rule of geometrical average before cited,J 
but subsequently applies the prismoidal formula to the mensuration of pris- 
moids and cylindroid8.§ He afterwards extends it to the hyperbolic conoid,|| 
and finally to the frusta of solids generated by the revolution of conic sections 
about their axes.^f Bonnycastle follows Hutton in several of these applica- 
tions,** and refers to Simpson fpr the demonstration in regard to the pris- 
moid,tt""the earliest notice we have found. 

The methods for the quadrature of curves, which began with Newton's 
theorem of interpolation, seem to have led to more comprehensive formulae 
for the mensuration of solids.JJ Montucla gives an interesting review of the 
labors of Newton, Cotes, and Simpson, in relation to the quadrature of curves 
by equidistant ordinates ;§§ but at present I am unable to refer to other authori- 
ties than those already cited, for the extension of this method to solids. The 

♦Journal of Franklin Institute, toI. xxv., second series, p. 23. 

f *^In pyramide autem curta soiemus magnitudinem totius pyramidis, et partis defficientis, undo 
detracta parte defficiente & tota pyramide, remanebit pyramis curta." — Cardani Opera, toI. Vf. p. 138. 

X Treatise of Mensuration, 1770, page 159. { Ibid. p. 163. 
II Ibid. p. 889. f Ibid. p. 466. 

**An Introduction to Mensuration and Practical Geometry; 8d edition, London,1791, pp. 185, 141, 
178, and note, p. 180. ft doctrine and Application of Fluxions. London, 1750, p. 178. 

XI Hutton, pp. 458 to 468, and Gregory's Mathematics for Practical Men. London, 1848, p. 138. 
The later editions of Hutton and Simpson do not, as far as we have examined, contain much new 
matter on these subjects. 

{{ Histoiredes Recherohes sur la Quadrature du Oercle. Paris, 1831, p. 176. When only three or- 
dinates are taken, the series of Cotes and of Simpson reduce to the prismoidal formula. The notes 
of the author, and of the editor refer to numerous original sources ; among others, to an extensive 
series of memoirs, by MM. Kramp and B^rard : their formulae appear to us similar to those of Cotes 
and Stirling.— (Harmonia Mensurarum, 1722, 2d part, p. 88; PhQ. Trans., vol. xxx., 1720, p. 1068.) 
A report to the French Academy upon the method of M. B^rard (1817) may be found in yoI. VIII. 
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incorrectneas of No. 1 and No. 2, tried by No. 3 as a standard, is shown by 
Mr. Morris in numerous examples. Both Baker and Macneil, we believe, have 
also examined the errors of these methods.* 

Mr. Morris has suggested the general application of the prismoidal rulfe, and 
has given instructions for its employment in practice. To find the area of the 
mid-section, which is here required, is, however, not always an easy operation ; 
and this may be a principal reason why his method has not prevailed. What- 
ever be the objections to it, it is, if I do not err, the only general one yet pro- 
posed applicable to all ground, and with any number of end level-heights and 
their corresponding distances out. 

Subsequent to Mr. Morris, among American engineers, Mr. Trautwine, and, 
after him, Mr. Lyons, are well known for their several publications upon 
Earthwork-t Mr. Henck is also prominent among recent American authors 
who have published methods of earthwork computation.! His rules appear to 
us in general original, ingenious, and accurate. We have not, however, found 
them, as a system, gaining the favor which they seem to deserve. The works 
of Messrs. Trautwine and Lyons are devoted to the method of computation by 
transverse ground-slopes. To the former we are indebted for the introduction 
of this method. As far as whole-section work is concerned, both writers pro- 
ceed upon the principle of finding centre-heights which, under level ground, 
would contain the same area as the heights of the given cross-sections under 
sloping ground. Mr. Trautwine obtains these heights by the aid of diagrams. 
Mr. Lyons finds them from a table. The heights, being found by either 
method, are used to enter a table adapted to level ground. 

The Transverse-Slope method has acquired considerable popularity, espe- 
cially for preliminary estimates. This appears to depend on the fact that it 
possesses several of the requisites of a practical system^ such as, in the Pre- 
face, we have said is still desired by computers. As regards the labor of 
observation upon the field, the method employs only a few data, which can be 
collected with facility and despatch. It also permits simple modes of compu- 
tation. * Hence an approximate result is obtained with comparatively small 
labor, both on the field and in the office. These remarks apply to what we 
have termed whole-section work. The subdivision of sections is part of the 
work of computation ; for it must be remembered that to subdivide sections 
upon ihejield would scarcely consist with the expedition required in preliminary 
surveys. 

A large portion of the present work is devoted to the method of transverse 
slopes. The writer has endeavored to supply a code of rules for the sub- 
division of sections in the office, and to increase by original methods the com- 
prehensiveness and the practical facilities of the whole system. 

of Oergonne's Annales. The method is considered useful, and its publication is recommended, by 
the examiners Ampbre and Poinsot. In some of Mr. Wright's formulsB, by adding in pairs the areas 
of paraUel sections equidistant from the mid-area, the coefficients of Cotes and Stirling are re- 
produced. Mr. Wright shows the degree of approximation attainable by his formulee. 

* See also a paper by Professor Gillespie, Journal of Franklin Institute, vol. xxxvii., third series, p. II. 

f A New Method of Calculating the Cubic Contents of Excavations and Embankments. By John 
C. Trautwine. Also, for the same. Journal of Franklin Institute, vol. xxii., third series, pp. I liad 80. 
Earthwork Tables, by M. E. Lyons, O.E. Printed by J. Knabb, Reading, Pa., 1855. 

X Field-Book for Railroad Engineers, by John B. Henck, A.M., Civil Engineer. New York, 1864. 
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It is doubtful whether sub-section work can be treated in such a manner as 
to reconcile entirely theoretical and practical requirements. The rules given 
in Art. 36, and the modes of computation adopted in these cases, are intended 
as a practical disposition of the subject by giving a running estimate. It may 
not, however, be out of place to offer here some remarks on the detailed com- 
putation of sub-sections. Our methods of finding abscissas are accurate and 
consistent with our hypothesis concerning the surface, provided the true width 
of roadbed be taken. The surface-slope of neutral cross-sections, or of other 
sections where the slope may be required, may be approximately* found by 
assuming the variation of slope to be proportional to the distance passed over 
in the direction of the roadbed, (Art. 53.) The means would therefore be 
provided for finding the dimensions of each solid of a subdivided section. 
Those solids which take the form of prismoids might then be treated by the 
rules for whole-section work. The other solids might be treated as pyramids 
and truncated pyramids. 

The use, in computation, of solids not representing real excavation or em- 
bankment may doubtless be of advantage. The writer has, in the main text^ 
confined himself to a single one, — viz., the Redundant Prism. This being 
always subtractive, and easily imagined, the employment of it can rarely lead 
to error. The observance of algebraic signs requires care and thought, even 
with trained computers ; but the use of these signs cannot be entirely dis- 
pensed with. "Where several quantities, each of which may be positive or 
negative, are to be combined, — either quantitatively or characteristically, or 
in both ways at once, — ;the attainment of correct results may necessarily be 
somewhat difficult and tedious. This applies especially to the purely tabular 
treatment of sub-sections ; but neither these difficulties nor the necessary labor 
of research, it seems to us, would have justified the omission of the tabular 
processes given in small tj'pe in the latter part of Chapter 11. 

We have intimated that the direct use of the mid-section has so far com- 
plicated the rules given by Mr. Morris as to cause them to be neglected. The 
direct use of the mid-area may be avoided by confining the problem 'to the 
case where the same number of level-heights are taken at each end of the 
work, and equidistant on their respective cross-sections. Our rule for pro- 
ceeding by this method is given in Art. 4 of the Appendix. It has not been 
presented as the principal rule for irregular cross-sections. The method given 
in Art. 124, Part L, employs but one redundant solid ; more than five heights 
are seldom required on a cross-section ; the mode of computation consists 
in repeating a process previously understood, does not require equidistant 
heights, and may be extended to various polygonal cross-sections. We have 
therefore preferred it as a rule of routine. The method of equidistant heights 
is, however, easily applicable when both of the surfaces which terminate the 
heights, or ordinates, are irregular. Besides this, auxiliary solids may be 
employed, (as explained in the Appendix,) and by this means many diverse 
and irregular forms of cross-sections may be treated.f The rule will frequently 
be useful in the estimation of excavations for borrowing. Another useful 

* Or accurately by construction or by calculation. (Arts. 52, p. 28, and 8, p. 277.) 
f The use of auxiliary solids may, indeed, be avoided by putting the external heights = 0; hut 
-eyery angle «f the cross-section must be upon an ordinate. When the process is not strictly practi- 
cable, an emjdrioal modification of cross-sections (Art. 98) may permit this spacing of ordinates. 
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application may be mentioned, not connected with the special object of this 
work, — viz., the computation of the cubic contents of coal-veins. The width 
of the cross-section will, according to general usage in such measurements, 
correspond to the disiance across the strike^ (or height of breast, as it is termed 
in our coal-regions ;) the heights will be the thickness of the vein taken at regular 
intervals, and the length will be measured in the direction of the strike. 

A few new technical terms have been introduced. This will be sufficiently 
justified, if it shall be found to serve a useful purpose. The scales and dia- 
grams designed to assist calculation, although carefully executed, are intended 
rather for illustration than for actual use. The author is prepared to issue 
them in form and variety adapted to the wants of computers, should they be 
required separate from the volume. The lithographic plates, showing the 
subdivision of sections, were taken from models made expressly for this pur- 
pose.* These plates, or stereoscopic views of similar models, will also be 
furnished separately if necessary. 

We shall now ofter some remarks upon the necessity of adopting a standard 
ground-surface. The writer is of opinion that in most estimates a considerable 
sacrifice of accuracy has been, and is likely to be, made for the sake of expe- 
dition. It is evident that there must be some limit to the collection of data and 
the labor of computation. Therefore the surface cannot be treated as a net- 
work of-indefinitely small surfaces, discontinuous or heterogeneous, belonging 
to apolyhedral solid. Ilencetheremustbesomesacrificeof theoreticalaccuracy : 
the question is, how much ? This question, as far as I know, has never been 
either definitely proposed or answered. To reply to it strictly would require 
the mathematical definition of theoretical accuracy; that is, the determination 
of a surface or of an assemblage of surfaces which, with a given number of 
heights, distances out, and lengths, (co-ordinates,) would include a solidity 
most nearly approximating that which it is desired to compute. Some of the 
usages of engineering would restrict the inquiries suggested by the general 
question, — as, for instance, that of taking levels only on two cross-sections 
forming the end-planes of a piece of work. 

A desideratum yet to be attained seems, therefore, to be the following. 
That there should be established and adopted a surface whose contained solid 
sufficiently approximates the actual content, and at the same time permits a 
ready computation of solidity from a moderate number of data. 

The writer has not undertaken to decide what this standard surface should 
be : he has adopted that of an hyperbolic parabploid generated by the surface- 
line of the cross-section, modified upon curves, by assuming curvilinear 
directrices, and, having made this choice, has merely shown what data his* 
rules require, and has there left this subject.f 

*The working drawings for these models were executed, after the author's designs, by £. T. 
Quilitch, Esq., Engineer to the Forest Improvement Company. To Professor J. P. Lesley, of the Uni- 
Tersity of Penna., I am indebted for the suggestion of showing the contour-lines by horizontal strata. 
My thanks are due to both gentlemen for these and other friendly offices requiring time snd attention. 

At the time of making these models I was acquainted with the tono-euneus of Wallis only by a 
brief citation, and was not aware of Mr. Pett's treatment of that solid. The passages cited in the 
note on page 288 also escaped notice until too late for other recognition. 

f By diversifying the mode of generation of ruled surfaces, a satisfactory imitation of moat of the 
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For the purpose of exhibiting the most usual characteristic dimensions of 
railroad excavation and embankment, and also of showing that these are aU 
embraced in the author's tables for transverse slopes, it may be proper to give 
in tabular form, a list furnished him by an engineer of experience and 
ability.* 

" WidiJis of Ba8e and Ratio of Side- Slopes desirable to be included in a series of Tables for 

computing Excavation and Embankment, 



Kind of Work. 


Material. 


Single-Traok Bases. 


Double-Track Bases. 


Side-Slopes. 


• 

a 

o 

•X! 

I 

H 


Rock. Earth. 


• 

16 feet. 
18 feet 
20 feet 
14 feet 
16 feet 
18 feet 


26 feet 
28 feet 
30 feet 
24 feet. 
26 feet 
28 feet 


2 to 1, li to 1, It to 1, 1 to 1. 
2 to 1, li to 1, IJ to 1, 1 to 1. 
2 to 1, IJ to 1, It to 1, 1 to 1. 
i to 1, i to 1. 
i to 1, t to 1. 
J to 1, J to 1. 


Embankment. 


Characteristic 
dimensions 
alike for all 
material. 


12 feet. 
14 feet 
16 feet. 


22 feet. 
24 feet 
26 feet. 


IJtol. 
IJtol. 
IJtol. 



"Making in all forty-two varieties." 

These forty-two varieties may all be computed by aid of Tables XV., X\T[., 
and XVIL Several of these varieties, however, are not of very frequent oc- 
currence. If, therefore, it were proposed to compute a tolerably complete 
set of tables similar to VII. and VTEL, or, for whole sections alone, similar 
to XIV., the work would be altogether practicable. In the first case, the 
number of tables would be double that of the selected side-slopes ; in the 
second, the same as the number of selected varieties. 

Bolids of earthwork could probably be obtained. (Note, p. 288.) The following notices and cita- 
tions may perhaps be interesting and suggestive in this connection. 

The cono-cuneus is a solid shaped like a cone at the base and like a wedge at the vertex. It was 
invented by Mr. Pett, a Naval Architect, who submitted it to Wallis in the belief that the curves 
resulting from its section might be useful in ship-building. To exhibit these curves, the inventor 
out the eono-cuneus from a block made of slabs glued together. Afterwards he dissolved the glue and 
obtained the slabs cut in the curved forms desired. WaUis devotes considerable attention to the geo- 
metrical delineation of these curves. His memoir appears to contain one of the earlier steps in the 
generalization of ruled surfaces, — a subject, it would seem, not familiar to mathematicians in his time ; 
*for, in giving his reasons for undertaking the treatment of his subject, he says, ** Quod eo potius sus- 
ccpi, quonlam hoc solidum est de novo excogitatum, quod nescio an quisquam prior considerandum 
proposuerit. Atquc exemplo sit, aliis ejusmodi solidis considerandis, siquando postulaverit occasio." 
The delineations given by Wallis appear interesting in relation to the progress of Descriptive Geometry. 
Ruled surfaces continue to be much discussed, and are important in the arts. The solids de- 
vised by Gregory St. Vincent in bis attempted quadrature of the circle, appear to me suggestive of 
a general investigation of ruled surfaces. These are the principal references of this kind which I 
have been able to collect. — Wallisii Opera, vol. ii. p. 681 ; 1602. M, Tinseauy MSmoires prSsentSs H 
VAeadimie par divers savatu, Tome ix. p. 625 ; 1780. F. Oregorn A S** Vincentio Opus, 1647 ; also, 
p. 82 of Montuela^a Histoire, &c., before cited. 
* Ellwood Morris. September 9, 1866. 
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COMPUTATION OF EARTHWORK. 



PART I.— PRACTICAL TREATISE. 

COMPUTATION BY TRANSVERSE GROUND-SLOPES, AND BY CENTRE AND 

SIDE HEIGHTS. 



OHAPTER I. 

PRELIMINARY DEFINITION AND DESCRIPTION — SUBDIVISION OF SECTIONS. 

1. Data are the given dimensions upon which computations are founded. 

(1.) Arbitrary Data are determined by expediency alone. Such are the width 
of roadbed and rate of side-slope. (See the Table, page 14.) 

(2.) Observed Data are obtained by measurement or observation upon the 
field. 

2, Elements. Earthwork computations may be facilitated by deriving from 
the data other quantities proper for the purposes of calculation. Quantities 
thus prepared are called elements. 

In some cases the quantities necessary for computation are not directly 
given among the data, and must be found by auxiliary processes. For example, 
when a section is to be subdivided, (Art. 29,) the lengths of the diflferent parts 
must be found, in order to compute the solidity. 

8. Preparation op Elements by Construction* and Calculation. The 
derivation of elements from the original data may be performed either by 
construction or calculation, or by both conjointly. In Chapter II. we shall 
treat at length of the preparation of elements. 

* Construction, or the drawing of mathematical figures, requires a knowledge of the use of the 
scale and graduated arc, and the method of drawing angles, parallel lines, and perpendiculars. The 
reader who is unprepared in this respect should consult some suitable work upon Mensuration, or on 
Practical Geometry. 

16 



16 PRELIMINARY DEFINITION AND DESCRIPTION. 

4. Sections. Regular lengths of ground staked out for excavation or em- 
bankment, or the quantities of work enclosed, are called sections. We shall 
understand by a section, any given length of ground marked out for exca- 
vation or embankment. The length of a section is supposed to be takei 
horizontally. It is generally one hundred feet. To facilitate the computatio 
of the solid contents of sections is the principal object of this work. 

We shall treat of two methods of computation, — ^viz., by Transverse Slopes, 
in Chapter m., and by Centre and Side Heights, in Chapter IV. The mean- 
ing of these terms will duly appear. The present and the following chapter, 
as their titles import, will be devoted to preliminary subjects. 

6. Bounding Surfaces of Sections. The solid to be excavated or embanked 
in a section is contained by six surfaces, — ^viz. : By the natural, or ground 
surface ; by the plane of the roadbed ;* by the two sloping side-planes ; and by 
two vertical and parallel end-planes. On curves, the side-walls are curved, and 
the end-planes converge. Unless otherwise understood, straight work is meant. 

6, The Ground-Surface. It is not known what kind of mathematical 
surface most nearly resembles the actual surface of the ground. It is usual to 
assume the surface to be either a plane or a warped surface. The ground- 
surface is frequently called simply the surface. 

7, Plane Ground-Surface. The ground-surface is seldom a true plane, 
but it may frequently be as well represented by a plane as by any other sur- 
face of easy definition. 

8, Warped Ground-Surface. "When the ground is not supposed to be a 
plane, it is assumed to be a warped surface. 

Suppose ABCDEHIK 
(Fig. 1) to represent a section 
of excavation. B C K I is the 
roadbed. BAHIandCDEK 
M are the side-planes. ABCD, 
HIKE are the end-planes. 
ADE H is the surface of the 
ground. A warped surface 
is supposed to be generated 
by the motion of a straight 
line LM parallel to the end-plane ABCD, and guided by the straight side- 
lines A H, D E. Such a surface is called, in Geometry, an hyperbolic paraboloid. 
Surfaces generated by a straight line moving parallel to a fixed plane, as in 
this case, are also called ruled surfaces. 

Since a ruler applied to a flat table may be slid over its surface in the manner 
described, a plane may be considered as a variety of the paraboloid. 

Ruled surfaces, therefore, have this advantage, — ^that they include, under a 
simple definition, both plane and curved ground. 

* We shaU speak only of railroad-work, leaving the reader to make the proper application of our 
rulea to other oomputations. 
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9. Particular Kind op Warped Surface. When the work of a section is 
all excavation or all embankment, we suppose the lines AH, DE to join the 
corners of the section, as in Fig. Fig. 2. 
1. But when a section contains 
both excavation and embankment, it 
may simplify the calculation to sup- 
pose AH, DE to be parallel to a ver- 
tical plane NMRL(Fig. 2) passing 
through the centre of the roadbed. 

It will also be convenient to sup- 
pose AH and DE to lie respectively 
in the vertical planes BAH I, CDEK which pass through the sides BI, CK 
of the roadbed. (For illustrations, see Plates and Description, page 316.) 

10. Median Plane. The vertical plane N MEL is called the median plane. 

XL Marginal Planes and Heights. BAHI, CDEK are called marginal 
planes. B A, C D, K E, I H are called marginal heights. 

12. Median Surface-Line. The line PQ, in which the median plane inter- 
sects the surface, is called the median surface-Urn. (See now Fig. 1.) 

18. Stations. Upon the field, the ends P, Q of a section are marked by 
stakes which are numbered. In a continuous line of railroad, the first stake 
is numbered 0, the second 1, and so on as far as required. No. 1 will then 
designate the first section, No. 2 the second, and thus continuously. 

14, Profile. A profile contains such a figure as NOP Q, for a single section, 
or for a continuous series of sections. Profiles drawn on the median plane 
are called median profiles. Profiles drawn on the marginal planes are called 
marginal profiles. N O P Q (Fig. 1) is a median profile, A H I B (Fig. 2) a 
marginal profile. 

15* Directrices. Each of the lines D E, A H is called a directrix^ because it 
directs the motion of the line supposed to generate the surface. In Fig. 1 
these lines may properly also be called external surface-lineSj because they there 
form the external boundaries of the surface. 



16. Ground-Trace. A trace is the line of intersection of two surfaces. 
The ground-trace is the line which the surface of the ground would mark upon 
the plane of the roadbed if both were continued so as to meet. In the case 
of warped surfaces, the ground-trace is a curved line called an hyperbola. 
"When the ground-surface is a plane, the trace is a straight line. 

17. Grade-Level. The roadbed is considered to be level in a direction 
transverse to the length of the road ; but in the direction of the length the 
roadbed frequently has a vertical rise or fall, which is called grade. Grade is 
measured by the number of feet, rise or fall, per mile. Grade-level, at any 
point, is the height which the roadbed-plane there has compared with a 

B 
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standard level-plaue called the datum-plane. This is a plane which is imagined 
to pass through some one known fixed point. 

18. Grade-Line is generally understood to mean a line of considerable 
extent, marked at every one hundred feet, or other regular interval, and fol- 
lowing the grade of a proposed roadbed. Such lines assist preliminary explo- 
ration. 



19. Names of Earthwork Solids. 

Fig. 8. 




Fig. 5. 




When all the bounding surfaces are 
planes, these solids are either prisms, 
prismoids, pyramids, truncated pyra- 
mids, or wedges. A B C D E K (Fig. 3) is 
a triangular prism. In a prism, the ends 
ABC, DEK are of equal size and simi- 
lar shape. BLMCDENO is also a 
prism. If the ends were unequal in 
size or dissimilar in shape, the solid 
would properly be called a prismoid* 
AB CD (Fig. 4) is a triangular pyramid. 
If the point of the pyramid be cut off by 
the plane KL M, the part A B C M L K 
is a truncated pyramid. Fig. 6 repre- 
sents a wedge-shaped mat^s. It is a 
prismoid, in which one of the end- 
surfaces dwindles nearly or quite to a 
line or sharp edge. 

When the ground-surface or the side- 
walls are curved, earthwork solids will 
still resemble the geometrical figures 
mentioned ; but the same names cannot 
be strictly applied. They may, how- 
ever, by a license of language, be em- 
ployed, provided they clearly indicate 
what is meant. 



20. Extension of Illustration. The general form is the same for embank- 
ment as for excavation ; but if the eye be accustomed to consider only exca- 
vation, embankment will appear as inverted excavation, — and vice versa. The 
reader must, when necessary, endeavor to extend the illustrations afforded by 
the diagrams, by imagining the inversion. 

2L Redundant Prism is the prism ALMONK (Fig. 3) lying below the 
roadbed in excavation and above it in embankment. If this be subtracted 
from the solid A B C D E K, there is left the prismoid BLMCDENO, which 
is the solid to be excavated or embanked. Hence, as the content of the redun - 
dant prism is easily found, it frequently assists computation to calculate the 
jcontent of the solid A B C D E K, and then subtract the redundant prism. 
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22. Centre-Height and Augment. The vertical distance P 8, (Fig. 3,) on 
the median plane, from the roadbed to the surface, is the Centre-Height, The 
Augmented Cerdre-Height is A 8, or P 8 increased by A P the Augment^ which is 
the height of the redundant prism. Centre-heights may be taken anywhere be- 
tween the ends of a section, but are understood to be taken at the ends, unless 
otherwise stated. They may be called end-heights, also, when taken at the ends. 
Centre-heights are said to be plus when they are above the roadbed, or in excava- 
tion, and minus when they are below, or in embankment. 

28. Plus and Minus Signs. These signs are borrowed from Algebra. +{plus) 
indicates addition, or an additive quantity. — {minus) indicates subtraction, 
or a subtractive quantity. When applied in Geometry, or in Algebra com- 
bined with Geometry, plus and minus are also used as relative terms, indi- 
cating opposite directions. When direction is taken into account, distances are 
measured from a common point of beginning, called the Origin. Plus is called 
the positive sign, and minus, the negative sign.* 

24. Distance Out is the distance from the median plane to the outside 
corners of an excavation or embankment. Pig, g^ 

AD or EC (Fig. 6) is the distance out on the b o 

right. AM or KB is the distance out on 
the left. Distances out, when necessary, may 
be taken to' points intermediate between B bi^ 
or C and the centre-line A E. If B C meets ! 
P Q, the point of meeting is called the grade- 
point of the cross-section, and its distance out 
the distance out of the grade-point. 



26. Side-Slope is the inclination of the side A C or AB (Fig. 6) to the road- 
bed P Q, or to the horizontal line M D. It is generally the same on both sides. 
Side-slope is measured by comparing horizontal with vertical distance. If a 
point be supposed to move along A C from A toward C, so that it departs 
horizontally from A E one and a half feet in the same time that it rises or 
falls vertically one foot from A D, the side-slope is said to be one and one-half 
to one. 

26. Transverse Ground-Slope is the inclination of the line BC (Fig. 6) to 
the horizontal line M D. It is for brevity called ground-slope^ surface-slope^ 
irross-slope, top or bottom slope, or simply slope, when this terra is not ambiguous. 
This slope is measured, by a slope-instrument, in degrees of the quadrant. 

Similar and Opposite Slopes. — The slopes may or may not incline toward the 
Bame side of the roadbed. If they incline toward the same side, they ar« 
mlled similar; if they incline toward opposite sides, they are called opposite. 



* A reference to treatises on Algebra and Algebraic Geometry will afford the student a fnller ezpla 
nation of the meaning of posittre and negatiye signs. 
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Fig. 7. 



27* Cro9S-'c5egtions are the plane figures formed by cutting earthwork solida 
transversely. B C Q P (Fig. 6) is a cross-section. When the surface-line B C 
is a single straight line, the form and area of a cross-section depend upon four 
quantities, — viz., the vndth of roadbed, the centre-height, the side-slope, and the 

surface'Slope. When the surface-line is not 
straight, instead of using the surface-slope 
to draw the cross-section, the heights and 
the distances out of certain points in the 
surface-line are employed. In the cross- 
section ABCDEHKLA, (Fig. 7,) besides 
the centre-height HM, the heights CN, 
DO, £Q, KS, LT, and also the distances 
out of the points C, D, E, K, L, would be used to draw the figure. C IS and 
L T are called side-heights. 




6' '""i 




Fig. 9. 




Fig. 10. 




28. Full, Partial, and Neutral Cross-Sections. When the cross-section 
Fig. 8. is wholly in excavation or wholly in embankment, 

it is said to be fuU, Fig. 8. 

When the cross-section is partially in excava- 
tion and partially in embankment, it is said to be 
partial Fig. 9. 

Excavation and embankment may be called full 
or partial, according as the cross-section of the 
work is full or partial. When the surface-line 
just touches the edge of the roadbed, the cross- 
section is said to be neutral. Fig. 10. 

Neutral cross-sections may with propriety also 
be regarded as fuU, because they really fill out 
the whole figure ; but occasionally it may be con- 
venient to have a special designation for them. 
Work having a neutral cross-section in all parts might without impropriety 
be called neutral; but such work requires no distinctive appellation. The 
solid in such work is a prism. It may be computed either as full work or as 
partial work. 

Subdivision of Sections. 

29. Subdivision of Sections is so dividing them as to show the form and 
dimensions of the component excavation and embankment solids. Subdivision 
is necessary whenever a partial cross-section can be made at any part of the 
work. Otherwise, it is not necessary. If there be a partial cross-section, it 
will be shown by the methods indicated in Articles 34, 47, and 64. 

30. Three Cases include all the varieties of work, whether full or partial, 
which can occur in any section. These cases are distinguished by the nature 
of the end cross-sections. The end cross-sections of any piece of work must 
be either alike or difierent. Like cross-sections may be either fuU or partial. 
Hence, there are three combinations of cross-sections, — viz. : Case L, both 
full. Case n., one full, and the other partial. Case III., both partial. 
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3L Twelve Varieties, four to each case, belong to these cases. This results 
from combining, for each case, the sign (plus or minus) of the centre-height, 
with similar or opposite surface-slopes. Four combinations of signs and slopes 
are possible. It may facilitate the study of the subject to view the neutral 
section as a full one, with a smaU but visible side. By this means the prismoids 
(F, f, on the Plates) may be imagined to exist, if wanting, but to be eva- 
nescent. In this way the twelve varieties will include all the combinations. 
End-heights equal to may have either sigif prefixed. 

SS. Sub-Varibties. If the neutral croBs-section be ]^ept distinct, we mast, in order to a strict 
classification, either qiake use of this section in characterizing the cases, or introduce it among 
the characteristics of sub-varieties. The complete discussion would probably exceed the limits 
of practical expediency. 

33. General Scheme. The cases and their varieties are exhibited in the 
following general scheme. (See Plates I., II., III.) 

OEISTER^L SCHEME, 

FOR ALL VARIETIES OF FULL AND PARTIAL WORK IN A SECTION. 

Case L 
Cross-Section Full at Both Ends. 



Signs of 
Centre-Heigbta. 


Dinwtion of 
Slopoa. 


Nilmbor of 
Dlagnun. 


Enumeration and Deieriptioa of Oompouaiit Bolldi. 


Like. 1 
Unlike. : 


Similar. 
Opposite. 

Similar. 
Opposite. 


No. 1. 
No. 2. 

No. 8. 
No. 4. 


One prismoid F. 

One prismoid F. 
r One prismoid F, and one pyramid P. 
\ One prismoid f, and one pyramid p. 
j One prismoid F, and one pyramid P. 
\ One prismoid f, and one pyramid p. 

• 



Case II. 

OrosS'SecUon Full at One JSndj Partial at the Other. 



SigBSOf 

Centre-Helgbtfl. 


Direction of 
Slopes. 


Number of 
Diagram. 


Enumeration and Deacriptlon of Component floUde. 


Like. 1 
UnUke. | 


Similar. 
Opposite. 
Similar. 
Opposite. 


No. 6. 
No. 6. 
No. 7. 
No. 8. 


One prismoid F, one truncated pyramid T, and one pyramid P. 
One prismoid F, one truncated pyramid T, and one pyramid P. 
One prismoid F, one truncated pyramid T, and one pyramid P. 
One prismoid F, one truncated pyramid T, and one pyramid P. 



Case m. 
Cross-Section Partial at Both Ends. 



Signs of 
Oentre-Heighto. 


Direction of 
Slopes. 


Number of 
Diagram. 


Bnnmoration and Description of Component Solids. 


1 Like. 1 

* 

1 Unlike. | 

1 


Similar. 
Opposite. 

Similar. 
Opposite. 


No. 9. 
No. 10. 

No. 11. 
No. 12. 


Two truncated pyramids T and t. 

One prismoid F, and two truncated pyramids T and t. Two 

pyramids P and p. 
Two truncated pyramids T and t. 
One prismoid F, and two truncated pyramids T and t. Two 

pyramids P and p. 
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This scheme is adapted to a mean . roadbed. It may be studied by first 
observing, on all the diagrams belonging to each case, the characteristic end 
cross-sections of that case. Then examine, in the scheme, the repetition of the 
four combinations of centre heights and slopes, and follow it on the diagrams. 
Finally, apply to its proper diagram the description of each variety given in 
the scheme, and observe the component solids. Solids are separated by 
neutral cross-sections, because a solid continues of the same kind as long as 
Its cross-section does, and the cross-section becomes neutral at the point where 
it changes its character. 

34. Application of the General Scheme. The scheme shows that unlike 
signs of the end-heights always require subdivision of the section. When the 
signs are alike, the necessity for subdivision must be examined, by observing 
whether one of the end cross-sections is partial.* If there be a partial cross- 
section, it will be shown by construction, (Art. 47 ;) also, by observing (Table 
III.) whether either end-height be less than the height of the neutral cross- 
section. 

35. Determination of the Variety. If subdivision be necessary, assume a 
mean roadbed, and find the abscissas of the neutral cross-section. (Art. 50 or 
52.) The abscissas being marked on the diagram, (Fig. 16,) together with the 
surface-slopes, the computer may sketch the ground-trace through the ends of 
the abscissas and through the grade-points of the end cross-sections. K de- 
sirable, the side-slopes may be added, in order to give relief to the diagram. 
Then consult the drawings illustrative of the Case to which the section belongs, 
and determine its variety. 

36. Union of several Component Solids and Reduction to a Plane Surface. 
Having found the variety, we endeavor to find a single solid with a plane sul*- 
face, which shall be approximately equal, in the case of excavation and embank- 
ment respectively, to the sum of the component solids. This is done as follows 
for the several cases of the General Scheme : — 

Case I. Solids reduced to Prismoids. — Nos. 1 and 2 are whole sections, re- 
quiring no reduction : they are prismoids. 

No8. 3 and 4. The median grade-point is on the division-line between 
the pyramids P and p. Assume that if these pyramids were cut off at this 
point, the apex of each would contain material enough to fill out the basal 
portion to a neutral cross-section. Thus a single prismoid would be 
formed with a full cross-section at one end, neutral at the other, and con- 
sisting of F or f and the basal part of P or p. The length of it is the abscissa 
of the median grade-point (Arts. 9 and 51.) The greater end-height is given ; 

* A little exercise of memory will a^siBt us in judging whether it is worth while to draw oross-sections 
or to refer to Table III. in order to find whether there can be a partial cross-section. The widths for 
double track are : ezcaTation, 2S feet } embankment, 24 feet. 28 feet roadbed and 85^ surface-slope 
giye, by Table III., say 10 feet for height of neutral cross-section; and 24 feet and 18®, say 4 feet. 
Hence, in general, no height in ezcaTation oyer 10 feet, and none in embankment orer 4 feet, require 
examination. This method of judging can be appUed according to circumstances. 
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the lesser is the height of the neutral cross-section. For the surface-slope, 
assume a mean slope. 

Casb n. Solids reduced to Prismoids and Pyramids, — ^Nos. 5, 6, 7, 8. Assume, 
in a manner similar to the previous, that if T be cut in half^ the prismoid F 
would be filled out to a neutral cross-section. The dimensions then are, 
greater end-height given ; lesser, the height of neutral cross-section ; length, 
the length of whole section less half the abscissa of P T. Assume a mean 
surface-slope. 

If T should predominate over F, then F and T together may be taken as a 
truncated pyramid having its end-heights given. The length, the whole length 
of the section. Assume a mean slope, as before. 

The pyramid P may take the surface-slope of its base. Its length is shown 
by the abscissa. It needs no further remark here. 

Cask IIL Solids reduced to Thtncated Pyramids or to Prisma and to Pyramids. 
Nos. 9 and 11. Assume a mean slope, and these become truncated pyramids. 
They retain their original heights and length. 

Nos. 10 and 12. The parts T, F, and t may be taken together as a prism. 
It is assumed equal to a prism erected upon a triangle having a mean base 
between the widths shown at the ends of the section. Its length, that of the 
section ; the slope, the half-sum of the given slopes. 

The pyramids P and p may be treated in a similar manner. Assume them 
equal to a pyramid of mean base and a slope equal to the half-sum of the given 
slopes ; the length equal to the united length of P and p. 

In No. 10, the end-heights, being of the same sign, show to what kind of 
work — whether excavation or embankment — ^the parts T, F, and t belong. 

In No. 12, from whichever end the section be regarded, the longer marginal 
abscissa, counting from that end, shows the character of the work. The work 
will be of that kind in which the longer abscissa is contained. 

( urved Sectioru. — (See Arts. 5, 105, 120, 128.) — ^The rules for curved solids require the length 
to be measured on the circle of alignment ; but it is nearly correct to find the length as if for 
straight work, which gives the length somewhat too short* 

It is usual and generally sufficient — ^at least for preliminary estimates— to disregard curvature 
and compute as if for straight wbrk. For pyramids and truncated pyramids, it is a better ap- 
proximaUon to modify the process for straight work, thus : — Find the margitial radius, by in- 
creasing or diminishing the radius of aUgnment by the half-width of roadbed ; multiply the length 
for straight work by the marginal radius belonging to the solid, and divide by the radius of align 
ment to find a corrected length. (Approximately, the curved marginal length.) 

As these solids are not greatly distorted, the plates illustrative of straight solids will suffice. 

37. Wedobs and Wbdge-Shaped Masses. — True wedges rarely occur. Solids 
which may be so termed have one end-height practically inconsiderable, and a 
nearly level surface-slope. We may sometimes assume the sur&ce-slope to be 
level, or 0®, and one end-height nothing. The sum and difference of the end- 
heights are then the same, — viz., equal to the greater end-height. 

*By employing the marginal radius, and the distances out counted from the margin, we might 
proceed as in Arts. JL07, 122. (See { 2, Art. 7, p. 286.) 
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CHAPTER II. 

AUXILIARY CONSTRUCTIONS — DBTERMINATION OF VARIETIES AND PREPARATION OF 

ELEMENTS BY CONSTRUCTION AND BY TABULATION. 

Auxiliary Constructions. 

38. Drawing Profiles. The method of doing this is sufficiently indicated by 
the figures NO PQ (Art. 8) and A H I B, (Art. 9.) The lines PQ, A H, D E (Fig. 1) 
are all drawn straight. In reality, PQ would be curved in such surfaces 
as are described in Art. 8 ; but this is not regarded in drawing profiles. It is 
usual, when a continuous profile is constructed for numerous sections, to draw 
the heights OP, NQ upon a larger scale than the length NO, in order to 
economize space. For computing solidities, the scale for the heights should 
be sufficiently large to permit the estimation of tenths of feet The scale for 
the length should permit the estimation of single feet 

39. Reduction of Oblique to Direct Length. The length of a section is 
supposed to be measured in a direction perpendicular to the parallel planes of 
the end cross-sections. Generally, it is taken on the median suiface-line. 
This makes the direction perpendicular to the end planes, as far as any devia- 
tion to the right or left is concerned. But in most cases there is a vertical 
deviation on account of the rising or falling of the surface lengthwise of the 
section. This> vertical deviation is not generally regarded ; the length is sup- 
posed to have been measured horizontally upon the field, by taking' care to 
hold the measuring-chain in a horizontal position. The chain cannot be held, 
with ordinary care, strictly horizontal, but sufficiently so for practical purposes. 
Cases may arise, however, where the length is known to have been measured 
so obliquely as to require correction. The direct length for a measured length 
of 100 feet and a horizontal or vertical deviation of 10 feet will be 99^ feet ; 
and for other lengths in proportion, with the same rate of deviation. 

40. Finding the Direct Length by Construction. Let AB (Fig. 11) be the 
measured length. Take C in the middle of AB, and from C describe a portion 
B D of a circle. Then, taking in the dividers a length equal to the vertical 

Fig. 11. rise from A to B, place a point of the dividers in 

B, and describe an arc £ D meeting the first arc 

in D. Join AD. AD is the horizontal length. 

If there be no deviation to the right or left, this 

B-.^^ y ^>^ ^ ^^"^-v^ is the direct length required. If there be any 

deviation right or left, repeat the processi Take 
^* *' "• "" H in the middle of AD, and from H describe a 

portion DK of a circle. Then, taking in the 
dividers a length equal to the horizontal devia- 
tion in measuring from A to B, place a point of the dividers in D, and .ies (ribe 
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an arc L K meeting D K in K. Join AK. A£! is the direct length, reduced 
both for vertical and horizontal deviation. 

Explanation. — By a known property of the circle, if B and D be joined, BD A is a right angle: 
hence B D is the vertical height in a vertical position, and A D is the horizontal length correspond- 
ing to the sloping length AB. In the same manner DK, if joined, would represent the end cross- 
section, perpendicular to the median line. A K would be the direct length corresponding to the 
oblique length AD. 

4L To Draw the Sidb-Slopb when the Rate op Slope is given. Suppose 



Fig. 12. 





the rate of slope to be IJ to 1. Let AB repre- 
sent part of the roadbed upon the cross-section. 
B is the side of the roadbed. Prolong AB and 
make B C, by any convenient scale of equal parts, 
equal IJ. Draw CD perpendicular to AC and 
equal 1. Join B D. B D is the side-slope required. 



42. To Draw a Cross-Section, the necessary data are the width of roadbed, 
the rate of side-slope, the centre-height, and either the side-heights or the 
surface-slope. 

(1.) When the side-heighis are given.* Make AB equal to the width of road- 
bed. Draw the centre line CD perpendicular 
to AB, and take CE and CE equal to the 
respective side-heights. Through E and K, 
parallel to AB, draw EN", KM to intersect the 
side-slopes, taking care to transport thus the 
heights C E, C K each to its proper side. Make 
CD equal to the centre-height, and join DM, 
DN. ABMDN is the cross-section required. 

(2.) When the surface-slope is given. We shall suppose the roadbed, the side- 
slopes, and the centre-line drawn in the same manner as when the side-heights 
are given ; and that these lines, so drawn, are ready for use upon a diagram 
or an engraving as in Fig. 14. Upon j.. ^^ 

the centre-line CE is a scale of equal 
parts, counting from C toward E. 
Through H, the intersection of the 
side-slopes, passes the diameter IL 
parallel to AB. From this diameter 
are reckoned the graduated arcs I E, 
L M. To construct the cross-section, 
draw, or suppose to be drawn, the 
radius HN, making the angle NHL 
of the same magnitude as the given 
surface-slope, and the direction from 
N to H to correspond with that of the 
sur&ce. Then, through the point D, indicating upon the scale the given 

*When the surface-slope is not giyen, the known points on the surface must be found by giying to 
each its proper height and distance out. Art. 27. 
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Fig. 15. 



eentre-height, draw PQ parallel to HN. A B Q P is the cross-section required. 
The distance HC is called the augment for the centre-height Twice this 
distance is the augment for the sum of the end-heights. It is given in 
Table 11. The augmented height H D may be measured upon the scale C E. 

43. To FIND THB Augmented Centre-Height and the Surface-Slope of the 

Mid Cross-Section. Draw the 
surface-slopes PQ, ES (Fig. 15) 
at their respective end-heights, as 
in Art. 42. Take T half-way be- 
tween P and R, and U half-way 
between Q and S. A B XT T is the 
mid cross-section. The augmented 
centre-height HV and the sur- 
face-slope TU can be measured 
upon a diagram, as in Art. 42. 




44. To FIND THE Distances Out of the Mid-Segtion. Having drawn TTJ, 
(Fig. 15,) as in Art. 43, draw TK and UN parallel to AB. TK and FN are 
the distances out of the mid-section, and can be measured on a scale. If the 
cross-section be not full, one of the distances, as UN", will be found in the 
manner described. The other will become the distance out of the grade- 
point. (Art. 48.) It is evident that the distance out of the mid cross-section 
is equal to the half-sum of the end-distances out on the same side. 

46. Cross-Sections Drawn on the Plane op the Roadbed. Let A B C D 
(Fig. 16) represent the roadbed, the sides of which may be divided into feet. 



Fig. 16. 




At each end are graduated arcs 
whose centres are H and K. The 
cross-section at each end may be 
drawn in the manner described in 
Art. 42, observing that plits centre- 
heights count in the direction KE, 
and minits heights in the direction 
H L ; also observing the proper 
directions of the surface-slopes. 
They are here supposed to be oppo- 
site. The side-slopes, if desired, 
may be drawn through the comers 
A, B, C, D of the roadbed. Cross- 
sections will thus show their dimen- 
sions as accurately as if drawn sepa- 
rately from the roadbed, and may be 
perfectly understood. If this mode 
of representation appear strange, the 
reader need only imagine the plane of the cross-section turned upon AR or C 8, 
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upward or downward, as may be required, at right angles to the plane of the 
roadbed. The distances out of the grade-points R and S will remain un- 
changed. 

46. To FIND THB Marginal Hbiohts at the Ends of a Section. Draw, as 
above, (Fig. 16,) the surface-slopes T R, VS. A T, B U, CV, DW represent the 
marginal heights, and may be measured on one of the scales of the diagram. 

47. To find the Centre-Height op the Neutral Cross-Section. Draw the 
surface-slope, in its proper direction, through the corner of the road-bed. The 
height may be read oft' from the central scale. (Fig. 16.) This dimension is the 
tabular quantity of Table III. 

48. To find the Distance Out of the Grade-Point. Apply HR or KS to the 
scale. This distance is the tabular quantity of Table V. Added to or sub- 
tracted from the half-width of roadbed, as may be required, it gives the base. 

49. To FIND the Base of a Sub-Section. When R and S (Fig. 16) fall 
within the roadbed, the .bases AR and CS require to be measured. The 
sum and the difference of the bases at the ends of a section are elements for 
computing solidity. They are easily found after measuring the base^. The 
sum and difference of marginal heights (Art. 46) may be used instead, with 
suitable rules. 

60. To FIND the Abscissa of the Neutral Cross-Sbction. To simplify this 
Fubject, we shall adopt a mean roadbed. There can Fig. 17. 

then never be more than two marginal grade- 
points belonging to the same section. Let AB CD 
(Fig. 17) represent the roadbed, and AT, BU, 
CV, DW the marginal heights found, as in Fig. 
16. By considering the mode of generation of 
the ground-surface, as described in Art. 9, it is 
plain that the abscissas required are those of the 
grade-point of the directrix. In the present example, 
because the marginal heights BU, DW are both 
of the same siffn, there can be no such grade-point 
within the section on the marginal plane through 
B U and D W, Take, therefore, the plane through 
A T and CV. Let A T C V (Fig. 18) represent the 
side view of the side AC, Fig. 17. Care must be taken 
to observe the plus and minus signs in drawing A T, 
C V. Join TV, and P will be the grade-point of the directrix, because AC repre- 




Fig. 18. 



Bents the plane of the roadbed, and TV is the direc- 
trix. The abscissa A P or C P may be measured on 
the side-scale of Fig. 16. Instead of drawing a sepa- 
rate diagram, as here shown, the operation may be 
performed at once, on the side-scale A C of Fig. 16. 
It will only be necessary there to transfer AT in the direction AH, and CVin 
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the opposite direction. The point P will then full on the scale, and the 
abscissa can be at once read. The inner-side lines of Fig. 16 may, if desired, 
be drawn to represent embankment-width. The abscissa for each width of 
roadbed may be thus determined by separate operations. The abscissa is 
required in the subdivision of sections. (Art. 29.) 

6L To FIND THE Abscissa of the Median Grade-Point. If, in Fig. 18, AT, 
C V represent the end centre-heights, ATVC is the median plane, and TV 
the median surface-line. AP and CP are the abscissas required. It is plain 
that the finding of the abscissas in this manner is equivalent to drawing the 
marginal and median profiles. In Fig. 2, Art. 9, R is the marginal grade- 
point, and BB is the abscissa of the neutral cross-section. 

62. A Method for Finding Abscissas when the Oround-Surface is 
A Plane. We have seen (Art; 8) that a plane surface may be generated by 
Fig. 19. means of directrices, in the same manner as a 

curved surface. The above methods for finding 
abscissas therefore apply to plane as well as to 
curved surfaces. But we know (Art. 16) that 
when the surface is plane the ground-trace is a 
straight line. Hence, any two points of the 
ground-trace being found, we have only to join 
those points in order to find the trace itself, which 
will show the abscissas. Let ABCD (Fig. 19) be 
the roadbed. Draw the surface-slopes LR and 
£S, and find the grade-points R and S of the end 
cross-sections, as in Fig. 16, Art. 45. S R will be 
the ground-trace^ and will show the abscissas A P, 
BX upon the graduated sides of the diagram. If 
two widths of roadbed be drawn, the abscissas of 
the marginal grade-points will be shown for each. 
Draw the centre-line of the roadbed, HK. HM 
is the abscissa of the median grade-point* 

Warped Surfaces. — (Plates I., II., III., IV.) — The curved ^ound-trace may be drawn : lat, 
by finding (Art. 50) a series of abscissas at different distances out , 2d, by drawing two marginal 
profiles for any roadbed : by means of these the marginal heights may be found for a series of 
cross-sections, and the surface-slopes drawn, (Art. 45.) Either method will determine a series 
of grade-points which are points of the ground-trace. 

53. To FIND THE Total Variation op Surface-Slope and the Mean Slope. 
The total variation is the variation occurring in passing from end to end of a 
section. 

Let ABCD (Figs. 20, 21) represent the roadbed, and HI and KL the 
respective surface-slopes : the end cross-sections are supposed to be pei5)en- 
dicular to the roadbed, as in Fig. 16. In Fig. 20, the slopes are similar; in 
Fig. 21, they are opposite. Draw, in both figures, M N parallel to HI, and PN" 
parallel to A B or CD. PNM is then equal to the slope of HI. In Fig. 20, 
K N P is the slope of K L, and K N M is the variation of slope. This is here 
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equal to the difference between ZNP and MNP, the two end-slopes. In Fig. 
21, L!NT is the slope of KL, and LITM is the variation of slope. This is here 



Fig. 20. 



Fig. 21. 





equal to the sum of MNP and LNP, the two end-slopes. Hence, to find the 
total variation, — 

I. When the end-slopes are similar ^ take their difference, 

II. When the end-slopes are opposite^ take their sum. 

According to the method of Art. 9, the slope increases or diminishes 
approximately in proportion to the distance passed over. Hence, in order to 
find the mean slope^ approximately equal to that of the mid cross-section, — 

in. When the slopes are similar^ take their half-sum. 

rV. When the slopes are opposite^ subtract the half-sum from the greater 
slope, or from either, if the slopes are equal. 



Determination of Varieties and Preparation of Elements by Construction. 

54. Determination of Varieties. For this purpose, and for subsequent 
use, the most thorough method is to prepare a continuous series of cross- 
sections for all consecutive sections to be computed. It will not be necessaiy 
to draw the side-slopes. By such a series of diagrams, all the characteristics 
of the varieties in question will be exhibited, and may be applied according tQ 
the General Scheme, Art. 33. 

Plate V. exhibits a series of cross-sections for twelve consecutive sections. 
The numbers of the stations, the centre-heights, and the variety of each section 
are marked. These cross-sections are drawn to a mean roadbed. The nature 
of the cross-sections can then be sufficiently ascertained. Their marginal heights 
suffice for determining abscissas by profiles, (Plate VI.) But for computing 
solidity, the true heights and bases should be taken. (Art. 56.) 

If the labor of drawing consecutive cross-sections be too great, then cross- 
sections may be drawn whenever there is reason to suppose the section will 
require subdivision. In judging of this, we may proceed as follows: — 
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iBt. Observe the signs of the end-heights: onlike signs require sabdivision. 
If no subdivision be indicated by tlie diversity of signs, then consider, 
2d, Whether there be a partial 
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cross-section. This is done by 
comparing the centre-height 
with the height of the neutral 
crosa-sectioa. On the scale 
{Fig. 22) the centre-heights 
occupy the central space. On 
each side, under the respective 
heads of Excavation ant^ Em- 
bankment, are placed the 
heights of neutral cross-sec- 
tions, which are severally de- 
signated by the degree of slope 
to which each belongs. The 
heights of the neutral cross 
sections may also be found by 
construction, (Art. 47,) or may 
be taken from Table IIL This 
comparison should in etrict- 
nesB be made for everj" cross- 
sectiou which is not obvious- 
ly a full one; if it be not 
made, the computer relies upon 
his judgment for determining 
whether the cross-section be 
full or partial. The comparison 
may be made for a number of 
sections, and those requiring 
subdivision marked for subse- 
quent investigation. In what 
follows, the roadbed and side- 
slope are supposed to be given. 



Preparation of Elements. 

55. Fob Whole Sections. The mean slope, when required, or the slope 
of the mid-section, can be found by the methods described in Articles 53 and 
43. Plat« VIII, shows the kind of diagram suitable for measuring slopes and 
heights. As a mean slope has been adopted for the reduced solids, (Art. 36,) 
we need not hereafter enumerate the finding of slopes. 

For whole-section work, the other elements required are the sum of the 
angmented end-heighta, or the sum of thp heights A S (Fig. 3) at each end ; 
also the difference of the heights, and the length. 

The sum of the heiglits may be obtained by the aid of a diagram similar to 
that of Plate VIII., or by any equivalent construction. The differeace is found 
by subtracting the lesser given height from the greater. When a section requires 
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no Bubdivision, its length is given. When a portion of a subdivided section 
takes by reduction the form of a whole section, the length will be either the 
median abscissa, or a marginal abscissa with half the remaining length of the 
section : the equivalent of this latter is found by subtracting half the length 
of a pyramid from the length of the section. The abscissas required will be 
found by drawing marginal and median profiles. (Arts. 60 and 61, or by Art. 52.) 

56. For Sub-Skctions. The elements are the sum and difference of end- 
widths or bases, or the sum and difference of marginal heights, and the 
length of the work. 

The bases and the marginal heights will be shown by drawing cross-sections : 
hence their respective sum and difference are easily found. It must be remem- 
bered that the bases or the heights, whichever be employed, must be taken for 
that width of roadbed to which they belong ; that is, if the work be excavation, 
for excavation width, and vice versa. The base and the marginal height of the 
apex of a pyramid are both nothing: hence the sum is equal to the difference, 
both for heights and bases. The pyramid in sub-section work is therefore 
comparable to the wedge in whole-section work. (Art. 87.) 

57. Length of Sub-Sections. If the slopes be similar and both cross-sections 
partial, the length is given. (Varieties 9 and 11.) Otherwise, there will be one 
pyramid, except for varieties 3 and 4, which reduce to whole-section work ; and 
varieties 10 and 12, which are less frequent forms, and which contain two pyra- 
mids, whose united lengths are taken. The lengths of all pyramids will be 
discovered by drawing marginal profiles. If these profiles be drawn upon the 
true margin of each section, they will exhibit the true abscissas. If the profiles 
be drawn upon the margin of a mean roadbed, they will show the approximate 
lengths of the abscissas. Plate VI. shows continuous marginal and median 
profiles for the cross-sections drawn on Plate V. The median profile will show 
the abscissa which is taken for the length in varieties 8 and 4. 

58. Cross-Sections and Profiles upon a Prepared Diagram. The study 
of Articles 46, 50, and 52 will show how cross-sections and profiles may be drawn 
upon diagrams similar to that of Plate VII. The operations of construction 
may, if the computer please, be supplied by the use of tables. We shall here 
notice some of the more simple tabular processes. 

• 

59. Conjoint Use op Diagrams and Tables. The augmented sum of the 
end-heights for whole sections may be conveniently formed by adding together 
the two end-heights and the augment from Table II. 

Example. — Width of roadbed, 28.5 feet ; side-slope, 1} to 1 ; end-heights, 
7.4 and 9.1. Required the augmented sum of the heights and the diflference 
of the heights. 

First end-height 7.4 \ ,.^^^^„^^ . . 

Second end-height 9.1 ( difference, 1.7. 

Augment from Table 11. 19.0 



85.5 augmented sum of end-heights. 
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The augment, and the redundant prism, which is also required, maj, for 
convenience, be recorded upon the diagram of Plate VII. 

Marginal heights found by construction may be used to find abscissae, by 
Table IV. This dispenses with the necessity of drawing the marginal profiles. 
The median abscissa may also be found by the same table. The work of con- 
struction may, therefore, be reduced to drawing the cross-sections only. 

Determinatim of Varieties and Preparation of Mements by Tabulation. 

60. The Tabular Method of determining varieties and preparing the elements consists in 
tabulating the cross-sections and the marginal and median profiles. The method applies to single 
or to continuous sections. The operations for continuous sections may either be performed for each 
section consecutively, or similar processes may be simultaneously conducted, for a number of sections. 

61. Determination of Yariett is performed by tabulating the cross-sections for a mean widdi 
of roadbed. The nature of the cross-section is ascertained by observing whether the end-height be 
greater or less than the height of the neutral cross-section from Table III. 

In the central column of the annexed scheme, (page33,) opposite to the number designating the 
station, set down the end-height of that station ; and, above the height, write the degree and 
direction of surface-slope. Upon the right and left of each centre-height of the section, set down 
the augment belonging to the roadbed and the degree of slope. The nature of each cross-section 
will now appear; and, as the signs of the end-heights and the directions of the slopes are recorded, 
the variety of the section can be made out according to the General Scheme. Write the variety 
in the proper column, opposite to the station designating the number of the section. 

62. Preparation of Elements. The next thing is to take out the abscissas, when necessary. 
Varieties 1, 2, 9, and 11 do not require any abscissa to be found. Yarieties 3 and 4 require the 
median abscissa. Yarieties 5, 6, 7, and 8 require one marginal abscissa. Yarieties 10 and 12 
require both marginal abscissas. 

63. Finding the Marginal Heights and their Differenpes. These are necessary in order to 
find the marginal abscissas. Prefix the sign + to the augment on the right-hand side of the 
centre-height of the first station of the first section, and the sign — to the same augment on the 
left of the same height. Then, regarding well the signs, add the centre-height successively to the 
augment on each side of it, and carry out the results on their respective sides to the column of 
Marginal Heights. Perform the same thing at the next station, observing to make the augment on 
the right + only in case the slope here is similar to the first slope. If the slopes are opposite, put 
— on the right and -f- on the left. 

Having now the marginal heights at each end of the section, subtract, on the right and left 
respectively, the lower height from the upper, and set the result in the column of Differences, 
opposite the first station of the section. 

64. Difference of Centre-Heights. This, when required for finding the median abscissa, is 
the numerical sum of the heights. It is to be recorded, in its proper column, opposite the first 
station of the section. 

66. Finding the Abscissas. — These are found by Table lY. The marginal height and the 
difference accompanying it, which are set opposite the first station of the section, are the numbers 
to be used in entering the table. That abscissa which is not required in Yarieties 5, 6, 7, 8 is 
either negative, or greater than the length of the sectipn. Negative abscissas result when the 
height and difference are of unlike sign. If the height is greater than the difference, the abscissa 
exceeds the length of the section. 

66. Succeeding Consecutive Sections. The next section is disposed of precisely in the same 
way. It must be observed that both its slopes are to be compared, as directed, (Art. 63,) with the 
first slope of the first section, and the signs of the augment treated accordingly. The last mar- 
ginal heights of a previous section are the first of the next consecutive section. 
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67. Arbitbart Assumption or thb Dirxction or Slopb. In the above processes, the direotion of 
the first slope of the series is assumed to be from the right downward towards the left. If this be 
the case, then the marginal abscissas on the right side t>f the scheme belong to the right side of 
the roadbed, and the others to the left. If the direction of slope be not as assumed, then the 
abscissas in die right-hand column belong to the left-hand side of the road. If it were desired to 
make the position of the abscissas on the scheme oorrespond with their true position, then the 
augments set down at the first station of the first section must hare + prefixed on that side cor- 
responding to the high side of the slope, and — on the other. For the following sections, the sign 
of ^e augment will be + on the same side as at first, whenever the slope is in the same direction. 

The signs of the marginal heights as thus found agree with the centre-heights in signification 
C 
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A positiye height shows excavation, and a negative height shows embankment. Difference .of 
sign in marginal heights set opposite to any station indicates a partial cross-section at that station. 
Difference of sign in heights at opposite ends of a section, and on the same side, shows that there 
is a marginal grade-point on that side. 

68. Double Tabulation. In the same way, it is possible to tabulate for two widths of roadbed, 
taking care to put the positive augment, as before, on the same side of the scheme when the slope 
is in the same direction as at first. The number of columns may be increased ; but it is probably 
better to adopt a separate scheme for each width of roadbed. The operation requires more care 
than the previous one, but has, in theory, the advantage of giving the true length of abscissa. 
In practice, however, it is sufficient if a tolerably good approximation can be easily obtained. 

69. Marginal Heights and Bases under Plane Ground. One object of the preceding tabu- 
lation was to find the abscissas. For this purpose it was necessary to find the marginal heights 
correctly, observing the surface-slope at each end of the section. The length being found, we as- 
sume a plane surface for the reduced solids, in computing the solidity of subnsections. The height 
of neutral cross-section is, therefore, now the same at both ends in calculating the marginal heights, 
(Arts. 46, 49 :) the distance out of the grade-point is also the same at each end, for the same height. 
These augments corresponding now to the same surface-slope at both ends of the work, convenient 
methods of finding the sums and differences for bases and for heights may be derived. 

70. Sum and Difference of Bases. It is the sum and difference of the bases which are 
required for computing solidity. 

RULE. 

• 

Enter Table Y. with the algebraic sum of the end-height«, and apply the tabular number thus 
found, according to the sign of the sum, to the width of excavation-roadbed, and with contrary 
sign to the width of embankment-roadbed.* The result in each case is the sum of the bases: no 
sign need be prefixed to the result. 

Enter Table Y. with the algebraic difference of the end-heights. The tabular number is the 
difference of the bases, both for excavation and embankment. Only the numerical value of the 
difference of heights is required in entering the table : no sign need be prefixed to the tabular 
number. 

The remark concerning the sign applies, in both cases, to the use of the result in computation 
of solidity. If an error has been made in forming the sum or difference of the bases, the sign 
of the result, if observed, may lead to the discovery of the error. 

IkeampU I. — End-heights, -|-2.I and — I.O. Surface-slope, 20^. Roadbed, 28 feet for exca- 
vation ; 24 feet for embankment. 



— l.Oi 



1 difference. Gives difference of bases 8.5 



-fl.l sum. Gives tabular number -fS.O The same with sign changed — 3.0 
Roadbeds 28.0 24.0 



Sums of bases: Excavation . . 31.0 Embankment . . . 21.0 

In this manner the sum and the difference of the bases may be found for varieties 9, 10, II, and 
12 of the General Scheme. 

Example 2.— End-heights, -|-4.37t and -—3.9. Surface-slope, 20^. Roadbed, 28 feet for ex- 
cavation ; 24 feet for embankment. 

* This is equivalent to inverting the embankment ; in which case the height belonging to the work 
then in question would be counted plus, as it is for excavation. 

f This height is taken to the second decimal merely to show more exactly the operation of the 
tables. 
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+4.37 1 8^ 
—3.90 ) 



27 difference. Gives difference of bases . . . . . 22.7 

■4-0.47 sum. GKyes tabular number +1.3 The same with sign changed — 1.3 
Roadbeds 28.0 24.0 

Sums of bases : Ezcayation . .29.3 Embankment . . . 22.7 

These dimensions correspond to a case wherein one of the end-heights (+4.37) belongs to the 
neutral cross-section through the point of a pyramid whose base has the end-height — 3.9. We 
perceive, therefore, that pyramids can be worked by this rule. Pyramids, however, generally 
occur in one of the varieties of Case II. of the General Scheme. As the sum of the bases is not 
then wanted for that portion of the work which is not of the same kind as the pyramid, it will be 
sufficient to find the tabular number by entering the table with the centre-height at the base of the 
pyramid. Apply the number, as for sums of bases, to the half-width of roadbed. The result is 
the base of the pyramid, which is both sum and difference, since the base of the point is nothing. 
Example 3. — ^End-heights, each +1.6. Surface-slope, 10®. Roadbed, 18 feet for excavation ;• 
embankment, none. ' 

T //» r O'O ^iff<sfOQ<^®* Gives difference of bases 0.0 

+ 1.0) 

+3.2 sum. Gives tabular number, say • . 18.0 

Excavation-roadbed 18.0 

Sum of bases 36.0 

The cross-section is neutral at each end of the work. Had we not known this, we should have 
been led to inquire, and to perceive it, upon taking 14 feet for the width of embankment. On 
changing the sign of the tabular number 18, we should have derived the negative sum of bases, — i. 
But this result would have been absurd, because the base is, in the formula from which the rule 
IS derived, considered essentially positive. 

71. Sum and Difference of End-Heights. The method of finding the augmented sum and the 
difference of end-heights for whole sections is sufficiently explained in Art 59. 

BULB. 

For Sub-Sections. — The augment of the end-height is the height of the neutral cross-section. 
This converts the end-height into the marginal height. The augment for the sum of the heights 
is therefore the double tabular number from Table III.* The rule is similar to that for the ba8ei9. 

For the ^Sum.— Take double the augment from Table III., giving it the sign plus. For exca- 
vation, add the algebraic sum of the end-heights to the double augment ; and, for embankment, 
add the sum with its sign changed to the double augment. 

For the Difference, — Take the algebraic difference of the end-heights, both for excavation and 
embankment. 

No sign need be prefixed to the result, either for the sum or the difference. 

EXAMPLES. 
Example 1. — The same as in Art. 70. 

' ' [ 3.1 difference for excavation and embankment. 



+1.1 sum. The same with sign changed . . . — 1.1 

+10.2 augment for excavation. Augment for embankment . . . +8.7 



11.3 sum for excavation. Sum for embankment .... 7.6 

In this manner the augmented sum and the difference of heights may be found, after reduction, 
(Art. 36,) for varieties 9, 10, 11, and 12 of the General Scheme. 

* The enunciation of a general rule for both whole and sub sections might have been rendered more 
simple in this respect if Table III. had been made to contain the double augment. It is, however, 
Bometimes desirable to make use of the single augment, as in Art. 61, and following. 
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ExaMipU 2. — The same as in Art. 70. 

. /»- h 8.27 difference, for exoayation and embankment. 
+4.37 J 



-f-0.47 sum. The same with sign changed . • — 0.47 

-f- 10.20 augment for excayation* Augment for embankment . . . +8.74 



10.67 sum for excavation. Sum for embankment .... +8.27 

If the given end-heights should happen to belong to a pyramid, this would be shown by the sum 
being found equal to the difference, as is here the case for embankment. To find the sum and 
difference for a pyramid, when known to be one, we have simply to find the marginal height 
of the base according to Art. 63. Thus, in the above, — 3.90 added to — 4.37 gives — 8.27. The 
negative sign shows embankment. 

Example 3. — The same as in Art. 70. 

' ' [ 0.0 difference, for excavation and embankment. 
+1.6) 



+3.2 sum. The same with sign changed . . . — 3.2 

-j- 3.2 augment for excavation. Augment for embankment . . .+2.5 



6.4 sum for excavation, Sum for embankment .... — 0.7 

The augmented sum for embankment, found by taking a 14 feet roadbed, is — 0.7. Although 
the negative sign belongs to embankment, it is assumed to be temporarily changed in our rule : 
therefore the sum derived shows an absurd result. It is so, because the work is all excavation. 

The following problems relating to cross-sections, unless otherwise specified, are restricted to 
full cross-sections. 

72. To FIND THE Distance Out. The distance oat may be measured either upon the sloping 
ground-surface or upon a horizontal plane. The horizontal distance is understood to be meant 
when not otherwise stated or sufficiently indicated. The methods of computation are similar for 
both. The distance out of the mid cross-section is the mean of the end distances out. 

BULB.* 

Find the common logarithm of double the augmented centre-height of the cross-section. To this 
add the tabular logarithm from Table XIX. or XX. for the given side and sur&ce slope. The 
result is the logarithm of the distance out, which will be for horizontal distance from Table XIX. 
and for sloping distance from Table XX. For the use of Table XVIII., see Art. 131. 

Example 1. — The centre-height from the roadbed is 28.7 ; the surface-slope, 18° ; roadbed, 24 ; 
side-slope, 1} to 1. Required the horizontal distances out (See Art. 6, Appendix.) 
57.4 double centre-height. 
16.0 augment from Table II. 

73.4 double augmented centre-height ; logarithm 1.86570 

Opposite 18°, under IJ to 1, Table XIX 0.16527 

Logarithm of 107.39+, the long distance out, 2.03097 

73.4 double augmented centre-height ; logarithm 1.86570 

Opposite 18°, under IJ to 1, Table XIX —1.70264 

Logarithm of 37.01+, the short distance out, 1.56834 

Example 2. — Suppose the previous cross-section to be at one end of a piece of work, and the 
following at the other. Centre-height from roadbed, 14.5; surface-slope, 12°, and in the same 
direction as before. Required the distances out at this end. (See Art. 6, Appendix.) 

* A provisional selection has been made in printing the tables to which this rule applies. In the 
author's manuscript they were coextensive with Tables XYI. and XYII. See Note on p. 89. 
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45 doable augmented centre-height; logarithm 1.65321 

Opposite 12», ander IJ to 1, Table XIX 0.04181 

Logarithm of 49.55, the long distance oat, 1.69502 

45 double augmented centre-height; logarithm 1.65321 

Opposite 12**, under 1} to 1, Table XIX —1.75487 

Logarithm of 25.59+» the short distance out, 1.40808 

Uxample 3. — ^What is the long sloping distance in the cross-section given in the first example ? 

73.4 double augmented centre-height; logarithm 1.86570 

Opposite 18^ under IJ to 1, Table XX. 0.18706 

Logarithm of 112.92, the long sloping distance, 2.05276 

73. To FIND THB Distances Out of the Mid Cross-Section for a Plane Surface. The sum of 
the end-heights being now double the height of the mid cross-section, the distances out can be found 
by employing the augmented sum of the end-heights. 

Example, — What are the distances out of the mid cross-section of the piece of work whose 
end-heights from the roadbed are 28.7 and 14.5, the surface-slope 15^ side-slope IJ to 1, and the 
ruadbed 24? (See Example 1, Arts. 86, and 107.) 

59.2 augmented sum of heights ; logarithm 1.77232 

Opposite 15^ under 1} to 1, Table XIX 0.09830 

Logarithm of 74.24, the long distance out, 1.87062 

59.2 augmented sum of heights ; logarithm 1.77232 

Opposite 15^ under 1} to 1, Table XIX —1.72834 

Logarithm of 31.67, the short distance out, 1.50066 

74. Lbtxl Side-Slope and Distance Out of Teianqular Cross-Sections. It should be remem- 
bered that these distances out, both for Tables XIX. and XX., count to the meeting of the side and 
surface slopes. When the side-slope is level, the two slopes will meet on a horizontal line through 
the intersection of the side-slopes. There can then be but p* 28 
one set of distances out, — the logarithms, for these are given 
in the level columns on each side of the tables. By means 
of these tables, for any of the given side-slopes, the distances 
oat of a triangle can be found. Let ABC be a triangle, in 
which the angles are given, and the vertical height D E ; also B 
the distance A B. Produce the side C A and the height D £ 
to meet in K. Consider AD as the half-width of roadbed, 
and £K the augmented centre-height. Then the distances 
out K N and £ C can be found as above. 

In the triangle BD£, D£ may be regarded as an aug- 
mented centre-height, B D the level side-slope ; and £ B, D B 
the distances out. The triangle B D £ can have no distances out on the side towards A. The dis- 
tances out of a triangular cross-section can thus be found if necessary. Also, if BEC were not 
a straight line, but two straight lines meeting in £, the distances out may be computed for each 
side separately ; for £ K C and B I) £ would then be independent triangles. For D B see also 
Table V. 

70. To nND the Augmented Height of the Mid Cross-Section. The distances out at the ends 
are supposed to be known ; if not given, they may be found by the rule, (Art. 72.) The rule 
applies to all such surfaces as are described in Art 8. 
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RULE. 

Multiply the sum of the distances out on one side by the sum of those on the other, and diride 
the product by the sum of all the distances out. Divide again by the rate of sidenslope. 

Example 1. — Take the work of which the dimensions of the end cross-sections are as in examples 
1 and 2, Art. 72, observing that the long distances out belong on the same side, because the slopea 
are similar. (See Note and Example 1, Art. 104.) 

Logarithm of 156.94, the sum of long distances, 2.19573 

Logarithm of 62.6, the sum of short distances, 1.79657 

Logarithm of product of sums 3.99280 

Logarithm of 219.54, the sum of all the distances 2.34151 

Logarithm of product divided by sum of all the distances . . . 1.65079 
Logarithm of 1^, the rate of side-slope 0.17609 

Logarithm of 29.83-t-, the mid-height, 1.47470 

Example 2. — Take the same end-dimensions, but suppose the surface-slopes to be opposite ; the 
distances out will then be paired differently. (See Note and Example 2, Art. 104.) 

Logarithm of 132.98, sum of first pair of distances, 2.12379 

Logarithm of 86.56, sum of second pair of distances, .... 1.93732 

Logarithm of product of sums 4.06111 

Logarithm of 219.54, the sum of all the distances, 2.34151 

Logarithm of product divided by sum of all the distances .... 1.71960 
Logarithm of 1^, the rate of side-^lope, 0.17609 

Logarithm of 34.96, the mid-height, 1.54351 

76. To FIND THE AuGlfSNTED OeNTRE-HeIGHT Of A CrOSS-SeCTION WHOSE DISTANCES OUT ARE 

GIVEN. Divide twice the product of the distances out by their sum, and divide again by the rate 
of the side-slope. This is equivalent to supposing two equal end cross-sections, and then proceeding 
as above to find the mid-height. 

Example 1. — The distances out are 57.84 and 11.42 ; side-slope, 1} to 1. Required the centre- 
height from the intersection of the side-slopes. (See Art. 7, Appendix.) 

57.84 multiplied by 11.42, and by 2, gives 1321.07 

And 1321.07 divided by 69.26, the sum of the distance, gives . • . 19.07 
And 19.07 divided by 1} gives the centre-height . . • . 12.71 

Example 2. — The distances out are 81.80 and 12.54 ; side-slope, 1} to 1. Required the centre- 
height from the intersection of the side-slopes. (See Art. 7, Appendix.) 

81.80 multiplied by 12.54, and by 2, gives 2051.54 

And 2051.54 divided by 94.34, the sum of the distance, gives . . . 21.74 
And 21.74 divided by IJ gives the centre-height 14.49 

77. To FIND THE Augmented Side-Height when the Distance Out is giyen. Divide the dis- 
tance out by the rate of side-slope. 

Example, — Take the end pross-sections of Art. 72, vnth slopes opposed, so that the sum of dis- 
tances out on one side is 132.98; the distance out of the mid-section on that side will be one-half 
this number =66.49. In like manner, the other distance out vdll be the half of 86.56 = 43.28. 

66.49 divided by 1}, the rate of side-slope, gives height . . . 44.33 

43.28 divided by 1}, the rate of sidensdope, gives height . . . 28.85 
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78. To FIND Twice the Difference of the Side-Heights. Divide twice the difference of the 
distances out by the rate of side-slope. It is evident from the preceding that, for the mid-seoti.Q, 
it is only necessary to subtract the sum of end distances out on one side from the sum of tho%e 
on the other and divide the remainder by the rate of side-slope. 

Example, — Take the previous example. (See Art 7, Appendix.) 

86.56 from 132.98 leaves 46.42 

And 46.42 divided by 1} gives twice the difference • . . • . 30.95 

79. To FIND THE Surface-Slope of a Gross-Section. Divide the difference of the side-he^hts 
by the sum of the distances out. The result is the tangent of the surface-slope to radios = I. It 
is the same thing to divide twice the difference of the side-heights by twice the sum of the dis- 
tances out. Hence, having computed the end distances out according to Art. 72, we may find 
twice the difference of the mid-section side-heights by Art. 78 ; afler which the tangent of the 
surface-slope of that cross-section may be computed as here directed. The sum of all the distances 
out is equal to twice the sum of the distances out of the mid cross-section. 

Having computed the tangent, find the surface-slope in Table A, page 123. 
Example. — Take the work given in the examples Arts. 77 and 78. (See Example 2, Art. 104.) 
Twice the difference 30.95 divided by 219.54, the sum of all the distances, gives .141. 
In Table A, opposite to the tangent .141, is found the degree of slope 8^ the surface-slope of the 
mid cross-section. 

Note. — The division necessary to find the tangent may be approximately performed by Table 
IT. Divide both dividend and divisor by 10 or by 100, so that the new divisor shall not exceed 
20 ; and take it to the nearest tenth. Take the new dividend to two or three figures; then find 
the new divisor in the side column of Table IV., and proceed as directed for ^at Table in Art. 
131. Remove the decimal point of the result two places to the left. 

Thus, in the above example, the new dividend becomes, say .31, and the new divisor 2.2 ; 
which gives .141 by Table lY., after removal of the decimal point. 

Note to Art. 72, p. 36. 

Staking out by the method of transverse slopes is not generally practised. The Slope Distance 
may, however, be occasionally required for this or other purposes not included in the main design 
of this work. Tables XYIII. and XX. will meet such demands for various slopes, and serve as 
samples of tables proper for this purpose*. 

Note to Art 75, p. 87. 

The AugmenUd Omtre^Height (/ the Jfid Oros^Seetion may also be found from the augmented side- 
heights at the ends. 

RULE. 

Multiply the sum of the augmented side-heights on one side by the sum of those on the other, and 
divide the product by the sum of all the augmented side-heights. 

No^ to Art 76, p. 38. 

The Augmented Oenir^Height of a cross-section may also be found from the augmented side-heights. 

BULE. 
Diyide twice the product of the aagmented side-heights by their sum. 
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CHAPTER III. 

COMPUTATION OF EXCAVATION AND EMBANKMENT BT TRANSVERSE GROUND-SLOPES. 

Straight Work and Plane Ground-Surface. 

80. Three Different Methods of Computation. We shall treat the com- 
putation of solidity in three difierent ways, which, for the sake of distinction, 
maybe designated, — 1st, the method by Tables of Cubical Content; 2d, by 
Scale; 8d, by Logarithms. These methods are essentially the same: they 
differ in the manner of applying the same principles to computation from the 
same elements. But, though the methods are different in some of their parts, 
the similarity of fundamental processes can be observed. 

8L Necessart References. In studying this chapter, the reader should 
refer, as occasion may require, to the preceding chapters and to the general 
and special remarks upon the tables in Chapter V. Ue is now presumed to 
be acquainted with the constructive methods alluded to in Articles 64 to 59, 
and with prevtous auxiliary processes. After giving the data of our examples, 
we shall assume the elements to have been found by construction. Such 
allusion will be made to finding elements by calculation as will assist the 
student desirous of pursuing that subject. 

82. Cubical Content Proportional to the Length of the Work. In 
treating of the computation of solidity, it may be well to call attention to this 
principle, which is applicable to all our problems. (See Art. 129.) It is there* 
fore unnecessary to complicate our examples by assuming lengths differing 
from the standard of 100 feet. The subdivision of sections will, incidentally, 
give illustration of such cases. Unless otherwise specified, the length will be 
supposed to be 100 feet. 

83« Transverse Ground-Slope in Whole Degrees. The transverse slope 
is to be understood as given or derived in whole degrees. "When a given 
slope or a slope derived by taking the mean is not in whole degrees, it will 
suffice in general to take the nearest degree. Where half-degrees occur, the 
computer will decide whether to take the greater or lesser whole number. By 
taking the greater slope, a larger content is in general obtained. By taking 
alternately the larger and smaller slope for successive sections, there is a pro- 
bability of ultimate balancing of errors. Where the end-heights are great and 
the slope considerable, interpolation may be necessary, and can be made 
approximately by proportional parts for a fraction of a degree. (See page 
79.) We have found no simple method for exact interpolation. 

84. Preliminaries !N^egessart to Computation. The preliminary operations 
may be advantageously rehearsed in this place. They are as follows : — 
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First Operation. — Variety and Dimensions of a Section. — The first operation is 
to ascertain the variety to which the section belongs in the General Scheme. 
If the section requires subdivision, the dimenisions of the component solids 
must be found, and the solids reduced to a plane surface. 

Second Operation. — Preparation of Elements. — From the dimensions of the 
section, if whole, or from the dimensions of its component solids after re- 
duction, find the elements required by the General Rule hereafter given. 
There are four kinds of elements, — viz., for whole and for sub sections, 
both in excavation and in embankment. These should be properly classified 
in recording them. It is also well to find — in Tables I. and U. — and to record 
the redundant prism and the whole-section augment for the widths of excava- 
tion and embankment respectively belonging to the work in hand. 

Third Operation. — Computation. — According to the rate of side-slope and the 
nature of the work, as to whole or sub sections, find the proper tables, — YU.^ 

VIII., IX,, X., XL, xn., xm., xv., xvi., or xvn. 

Oomputatum by Tables of Cubical Content. 

GENERAL RULE. 

85* With the augmented sum of centre-heights, or with the sum of the 
bases, enter the table, and, under the' degree of surface-slope, take out a first 
term. 

With the difference of the heights or of the bases (according as the first term 
was found by heights or bases) enter the same table under the surface-slope ; 
and take one-third of the tabular quantity thus found for a second term or 
correction. 

Add the correction to the first term for the true content in sub-sections, and 
for the true content of the whole prismoid between the surface and inter- 
section of side-slopes in whole sections. Subtract the redundant prism (Art. 
21) in order to find the residual prismoid. 

Only the heights are used for whole sections : heights or bases for sub- 
sections. 

86. EXAMPLES IN WHOLE AND SUB SECTIONS. 

Whjole Sections. 

Example 1. — Prismoid. First end-height, — 28.7 ; second end-height, — 14.5 ; 
surface-slope, 16® ; side-slope, 1| to 1 ; roadbed, 24 feet. 

Here the end-heights have like signs, and the lesser obviously gives a full 
cross-section; of course, also, the greater will, the slope being the same at 
each end. (Art. 84 and note.) By construction or by calculation (Art. 59) the 
augmented sum and the difference are found as below, and indicate the fol- 
lowing operation by the General Rule : — 

59.2 augmented sum. Tabular quantity from Table VLL. under 15° 5805.6 
14.2 difference. One- third of tabular quantity .... 111.4 



Content of whole prismoid 5917.0 

Bedundaut prism 855.6 

Residual prismoid between the surfece and roadbed . • . 5561.4 
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Example 2. — Prismoid reduced to a wedge. (Art. 87.) First end-height, 
+5.8; second end-height, +1.0; surface-slope, 6°; side-slope, 1 to 1; rbadbod, 
28 feet. 

We may, for an approximate computation, disregard the partial cross-section 
and assume the solid to be a wedge. 

33.8 augmented sum. Tabular quantity from Table IX. under 0° 1057.9 
6.8 difference. One-third of tabular quantity .... 10.4 



Content of whole prismoid ........ 1068.3 

Redundant prism 725.9 



Eesidual prismoid or wedge 342.4 

The second term is the error which would result from neglecting the differ- 
ence of the end-heights and computing an approximate content by their aug- 
mented sum. This error is always in defect under plane ground. In the first 
example it amounts to 111 yards in 5561, or about 2 per cent, of the residual 
prismoid. In the second example the error is about 3 per cent, of the residual 
prismoid. 

Consult Arts. 70 and 71 for the calculation of sums and differences in the following examples: — 

Sub-Sections. 

Example 1. — Truncated pyramids, Variety 11 of the General Scheme. 
First end-height, -f-2.1 ; second end-height, — 1.0; surface-slope, 20*^ ; roadbed, 
28 feet for excavation, 24 feet for embankment. 

Excavation : — 

31.0 sum of bases. Tabular quantity from Table X. under 20^ 254.6 
8.5 difference. One-third of tabular quantity ... 6.4 



Content of excavation 261.0 

Embankment : — 

21.0 sum of bases. Tabular quantity from Table Vm. under 20® 163.7 
8.5 difference. One-third of tabular quantity ... 9.0 



Content of embankment 172.7 

Example 2. — Truncated pyramid of excavation and pyramid of embankment. 
Variety 11 of the General Scheme. First end-height, +4.37; second end- 
height, — 3.9 ; surface-slope, 20° ; roadbed, 28 feet for excavation, 24 feet for 
embankment. i 

Excavation : — 
29.3 sum of bases. Tabular quantity from Table X. under 20® 227.5 
22.7 difference. One-third of tabular quantity . . . 45.5 



Content of excavation . . • 278.0 
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Embankment : — 

22.7 sura of bases. Tabular quantity from Table VIIL under 20® 191.3 
22.7 difference. One-third of tabular quantity . . • 68.8 



Content of embankment 255.1 

Example 3. — Prism of excavation : no embankment. The cross-section is 
neutral at both ends. Variety 9 of the General Scheme. If considered as a 
whole section, this piece of work belongs to Variety 1. End-heights, each 
+ 1.6; surface-slope, 10°; roadbed, 18 feet for excavation. 

Excavation:— 

36.0 sum of bases. Tabular quantity from Table X. under 10® 128.4 
0.0 difference. One-third of tabular quantity . . • 0.0 



Content of excavation 128.4 

87. The same Examples for Sub-Sections by Heights »* 

Example 1. — ^Excavation : — 

11.3 augmented sum. Tabular quantity from Table XTTT. (20°) 255.8 
8.1 difference. One-third of tabular quantity • . . 6.4 



Content of excavation 262.2 

Embankment : — 

7.6 augmented sum. Tabular quantity from Table XII. (20°) 162.5 
3.1 difference. One-third of tabular quantity . . • 9.1 



Content of embankment 171.6 

Example 2. — ^Excavation : — 

10,7 augmented sum. Tabular quantity from Table XTTT. (20°) 229.4 
8.3 difference. One-third of tabular quantity • . . 46.1 

Content of excavation . . 275.5 

Embankment : — 

8.8 augmented sum. Tabular quantity from Table XII. (20°) 198.6 
8.3 difference. One-third of tabular quantity . . . 64.5 



Content of embankment 258.1 

Example 3. — ^Excavation : — 

6.4 augmented sum. Tabular quantity from Table XTTT. (10°) 131.4 
0.0 difference. One-third of tabular quantity ... 0.0 



Content of excavation 131.4 

* The results found by the two methods do not quite agree, on account of smaU discrepancies in 
taking the elements. 
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88. Further Examples, in Whole and Sub Sections. Take the twelve 
consecutive sections of which the cross-sections and profiles are given upon 
Plates V. and VI. and the tabulation in Art. 60, and following. The elements, 
as found after subdividing the sections which require subdivision, and after 
reduction of the component solids, may be arranged as in the annexed table. 
The whole-section work in embankment is performed by Table Vli. ; in exca- 
vation, by Table IX. The sub-section work is computed by bases. For 
embankment, it is performed by the aid of Table Vltl., and for excavation by 
the aid of Table X. After verifying by construction the elements recorded in 
the accompanying table, the student may take out the tabular quantities. 
After working the examples in this manner, if the student shall have become 
tolerably familiar with the method, it may be well to find by construction all 
the sums and diflferences of heights required for the computation of the sub- 
sections by heights, then to re-compute by Tables Xlt. and XTTT. In sec- 
tions No. 6 and No. 7, a plane surface is assumed, having a mean slope. If 
the student find difliculty in the preparation of the elements for these examples, 
he may consult Art. 1 of the Appendix. 

Excavation. 



SECl'ION. 


WHOLE SEGTI0K8. 


SUB-SBCnONS. 


OOKTENT. 


Number. 


Slope. 


Sum. 


Difference. 


Length. 


Slope. 


Sum. Difference. 


Length. 


Cubic Yards. 


1 
2 
8 
4 
6 
6 
7 
8 
9 

10 
11 
12 


8o 
16<» 


84.7 
87.8 


6.8 
2.2 


88.5 
74.6 










854.9 
522.8 
110.1 
222.7 
186.0 

91.8 
844.8 

58.0 
844.8 
843.7 










160 


28.5 


10.8 


100 


8» 
10«> 

8« 
160 


88.0 
84.8 

82.8 
85.9 


8.6 
1.8 

8.4 ' 
0.8 


77 
48 

88 
61.5 














• 












19» 

170 
190 


41.1 
87.6 


18.2 
4.6 
0.0 


94 
100 
100 






















1 1 



MnbankmenL 



BEcrq^N. 


WHOLE SECTION& 


8UB-8ECTIOIT8. 


CONTENT. 


Nnmbsr. 


Slope. 


Sum. 


Differenee. 


Length. 


Slope. 


Sum. 


Difference. 


Length. 


Gable Tards. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 










170 

19« 
16«» 
18® 


7.1 

9.4 

28.5 

21.5 


7.1 

9.4 

10.8 

21.5 


28 

51 

100 

46 


4.0 

19.8 

198.4 

46.4 

808.2 

1808.4 

1461.2 

860.1 

118.8 

217.9, 

82.9 

12.5 


























10*» 
90 
5« 
8° 


24.8 
88.4 
85.8 
24.9 


8.8 
5.8 
8.4 
7.6 


57 
100 
100 

67 




•••• «••••• 


















"77 * 

100 

100 

56 


20« 

190 
170 

190 


17.5 

25.7 

10.9 

7.8 


17.5 
0.0 
4.6 
7.8 






w....... 























89. Special Tables in Whole Sections for a Particular Width op Road- 
bed. General tables for full work, such as Tables VII., IX., and XI., require 
the subtraction of the redundant prism after the content of the whole ground 
has been computed. If the redundant prism for a particular side-slope and 
width of roadbed be subtracted from each quantity corresponding in the geuA- 
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ral table to a full cross-section, the diminished tabular quantities will repre- 
Hent the content of the ground between the roadbed and the surface. Table 
XIV. is an example of a special table constructed in this manner, by subtract- 
ing the redundant prism for a 24 feet roadbed from the quantities of Table 
Vn. In a table of this sort, the number in the side column will be the sum 
of the end-heights without the augment, because the redundant prism has 
been subtracted. For the diflference of the end-heights, the process is the 
same as before ; but, for convenience, an auxiliary Second Part may be formed 
containing the third parts of the quantities corresponding to the difierences. 
Hence, for Table XTV. and others similar we have the following 



RULE. 

90. With the sum of the end-heights enter the table, under the given slope, 
and take out the approximate content of the ground between the surface and 
the roadbed. 

With the difference of the end-heights enter the Second Part of the table, 
under the given slope, and take out a correction, which add to the approximate 
content to find ii\e true content. 

Example. — ^End-heights, 11.6 and 6.8; surface-slope, 9°; side-slope, 1^ to 1; 
roadbed, 24 feet. See section No. 6 of the previous examples. 

17.4 sum. Tabular quantity from Table XIV. . . 1286.8 
6.8 difference. Tabular quantity from Second Part . 16.6 



Content 



. 1808.4 



Unusual Cases, 
9L Unequal End- Widths. Sometimes one end of a cut or embankment 



is wider than the other. In partial work, 
this is already provided for by the Gene- 
ral Bule as applied to sub-sections. In full 
work, the rule still holds, except that the 
redundant solid between the roadbed and 
the side-slopes must be computed. Let 
A B C D (Fig. 25) and E F G H (Fig. 24) be 
the end cross-sections. Let the end-heights 
£L, MN be given, the distances KB, ME, 
and the end-widths A B, E F. With the 
given side and surface slopes and the 
before-mentioned data, construct the cross- 
sections, and prolong the side-slopes to 
meet in and P. Measure the augmented 
end-heights OQ and PR, and the end- 
heights O S and P T of the redundant pris- 
moid. Then, with the sums and the dif- 
ferences of the heights thus obtained, com- 
pute, as before, the whole ground and the 
redundant solid, and subtract the redun- 
dant solid from the whole content 



Fig. 24. 




Fig. 26. 
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Exampk.—Su^ipose AB == 83.4; KB = 14; KL = 17.6; EF = 40; ME 

= 15.9; MN = 9.2; surface-slope, 10°; side-slope, 1 to 1. We find S = 16.7; 

PT = 20; OQ = 33.8 ; PR = 29.9. Hence the computation is 

36.7 sum of end-heights of the redundant prismoid under 0°, Table IX. 1247.3 

3.3 difference. One-third of tabular quantity 3.4 



Content of the redundant prismoid 

63.7 augmented sum of heights for whole solid, Table IX., 10° 
3.9 difference. One-third of tabular quantity . 



Content of the whole ground .... 
Redundant prismoid, brought down 

Residual prismoid between the surface and roadbed 



1250.7 

3877.9 
4.8 

3882.7 
1250.7 

2632.0 



92. Inclined Surface op the Redundant Prismoid. The case above exhibited 
is evidently nothing more than that of a redundant prismoid with the surface in- 
clined in the direction of the road, supposing the line of intersection of the side- 
slopes to remain level. The end-heights were given, not at the centi-e, but at 
a distance out from the centre. The centre-heights were obtained by con- 
struction. It is obvious that if the surface-slope AB had not been level, we 
must have proceeded in the same way in order to obtain the solidity of the 
part enclosed between EFGH and ABCD. Suppose AB and EF had had 
a surface-slope of 7^. Then, after drawing the cross-sections, we should have 
measured the heights S and P T, and with their sum and difference we should 
have found the redundant prismoid in Table IX. By this method we may, 
if the surface through AB and EF be nearly a plane, comput-e approximately 
the quantity of excavation or embankment which has been done on an unfinishetl 
cut or fill. If there is no cause to prevent, it will be convenient to take the 
heights, on the field, over the centres S, T of the ends. The distances KB, ME 
will then become respectively equal to half the end-width, and the constructions 
can be made in the usual manner. 

Obliqiie Work. If the length of the work have been measured obliquely, 
either horizontally or vertically, it will be necessary to obtain the direct length. 
(Art. 40.) This can be done, and the previous methods applied whenever 
the planes of the end cross-sections are parallel to each other. 

93. Reduction of an Irregular Surface to a Sloping Plane Surface. 
Let ABCDEFGH (Fig. 27) and IKLMNOP (Fig. 26) be the end cross-sections. 



Fig. 26. 



The points C, D, E, F, G, H, L, M, N, O, P 
^ are supposed to have been found by their 
heights and distances out. If a line can be 
drawn, as H S or TU, in such a manner as to 
cut off from the area of the cross-section a 
I V K quantity equal to that which it adds, the area 

AB SH or IKXJT will be the same as the original area of the cross-section. 
We may, therefore, measure the centre-heights RQ, VY and the surface- 
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slopes of HS and TU, and proceed to compute as directed in the General 
Rule. We raay also apply the method Fig. 27. 

as in Arts. 91 and 92. Wlien the slopes 
are opposite or unequal, assume a 
curved surface and work by Art. 104. 
No expeditious and exact general 
method is known for drawing equal- 
ising slopes for irregular ground. In 
drawing the slopes, the computer must 
trust to the correctness of his eye in comparing spaces of the kind in question. 
With careful construction, results may be obtained sufficiently accurate for 
some purposes of approximate calculation. As cases may, and frequently do, 
occur in which an expeditious computation, even though not exact, is pre- 
ferred to a more correct but more laborious method, we consider this process 
well worthy of mention. It must be left to the judgment of the computer to 
decide when he will apply it.* 

94. Applicability op the Methods by Scale and by Logarithms. The 
methods by general scale and by logarithms, of which we shall now treat in 
order, apply to all the questions of solidity which have been mentioned. It 
will only be necessary in the work classed under the head of *' Unusual Cases*' 
to take care to compute correctly the whole ground, and then the redundant 
solid within. If this solid is contained under a roadbed of equal width and 
horizontal transversely, it is the redundant prism of Table I. Such cases may 
occur when an irregular surface is reduced as in Art. 93. Special scales, such 
as described in Art. 97, are for particular widths of ordinary roadbed. They 
may also be applied when an irregular surface is reduced, if the roadbed be 
of the usual kind. But if the roadbed be of unequal width, or the surface of 
the redundant solid be inclined, those scales will not apply. Of course the 
logarithmic method, (Art. 102,) which supplies the place of special tables and 
special scales, is subject to the same restriction. 

Computation by Scale. 

95. Method of Use and Description of Scales. In computing by the aid 
of scales, the preparation of elements is made precisely as before; but, instead 
of entering the tables with the sums and differences, as directed by the General 
Rule, the sums and differences are employed to find a number upon the scale, 
and with the number thus found the tables are to be entered. Only one quan- 
tity is taken from the table when the scale is mado use of. Scales are of two 
kinds, general and special. The general scale applies to both whole-section 
and sub-section work ; special scales apply to whole-section work for particular 
widths of roadbed. They supply the place, in working by scale, of tables 
similar to Table XIV. 

96. General Scale for Whole and Sub Sections. On the side marked 
"Sums and Depths," (Plate VIII.,) find the number denoting the augmented 

* This mode of finding new end-slopes is taken from Mr. Trautwine*8 New Method, by his permistion. 
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sum of the end-heights, or the sum of the bases. Extend the dividers from this 
point to that point on the first side of the scale which marks the difference 
of heights or bases, (according as heights or bases were first taken,) and set 
the dividers. Apply the dividers to the second side of the scale, placing one 
point at the mark indicating the difference of heights or bases, and read 
oft* the number to which the other point of the dividers will reach, upon the 
scale marked " Sums and Depths." The number last found will be a sum of 
heights or bases with which to enter the same table as would have been used, 
without the scale, in working by augmented sums of heights or sums of bases. 
Therefore, subtract the redundant prism, in whole sections, from the tabular 
quantity. 

JSxamplel. — ^End-heights, 28.7 and 14.5; surface-slope, 15^ ; side-slope, IJ tol ; 
roadbed, 24 feet. (See Example l,Whole Sections, Art. 86.) We place the dividers 
in 59.2 upon the long branch of the scale, and open them to 14.2 upon the first 
Qcale marked "Differences." Then, keeping the dividers set, place one point 
again in 14.2 upon the second scale marked "Differences." From this point 
we find them to reach to the mark, say 59.8 on the long scale. Then, 
Opposite 59.8, under 15°, in Table VII. . . . 5923.9 
Kedundant prism 355.6 



Residual prismoid between the surface and roadbed . 5568.3 

Example 2. — Take the truncated pyramid of embankment in section No. 3, 
Art 88. The sum of the bases is 28.5, and the difference 10.8. The slope is 
16°. We find on the scale, say 29.2. 

Opposite 29.2, under 16°, in Table Vm. . . . 198.6 

97, Special Scales for Particular Widths op Roadbed for Whole Skc- 
TioNS. On the side marked " Sums," (Plate IX.,) find the number denoting the 
sum of the end-heights. Extend the dividers from this point to that point on 
the first side of the scale which marks the difference of the heights, and set 
the dividers. Apply the dividers to the second side of the scale, placing one 
point at the mark indicating the surface-slope, and read oft* the number to 
which the other point of the dividers will reach upon the scale marked "Depths 
of Equivalent Prisms." The number last found will be a sum of depths of 
equal end-heights from the surface to the intersection of the side-slopes. The 
quantity found opposite to this number, under the given degree of slope, in 
the general table adapted to the given side-slope, will be the true content of 
the ground between the surface and the roadbed. 

jsfoTE. — ^It is unnecessary to augment the sum of the heights before going 
on to the scale, because the augment is permanently supplied upon the scale, 
in the form of the blank space, on the side marked " Sums," between the zero- 
point and the branch containing the differences; 

JExample. — End-heights, 28.7 and 14.6; surface-slope, 15®; side-slope, l|to 
1 ; roadbed, 24 feet. (See Example 1, Art. 96.) The sum is 43.2 ; difference, 
14.2. On the side marked ^' Sums," on the embankment scale, take 43.2, and 
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extend the dividers to the difference 14.2. Keeping the dividers set, place one 
point at the mark of 16^, — as nearly as the place can be estimated, if not 
marked, — and read the number to which the dividers reach on the scale of 
depths, say 58 feet. 

Opposite 68, under 15°, in Table VII 5572.4 

98« Computation by Equivalent Lbvel-Hbights. This method, as far as 
we have treated it, is best adapted to computation pig. 28. 

by the aid of scales or diagrams. It may, how- 
ever, be applied by calculation. It consists in 
finding a new sum of such heights as AD, (Fig. 
28,) each of which heights makes the area of the 
end cross-section AFK, as if under level ground, 
equal to the area of the original cross-section 
ABC under sloping ground. The student who 
desires to study this may consult the Appendix. 
Arts. 24, § 5, and 25, §§ 1, 2, are adapted to the 
wants of those who wish for practical rules 
without investigation of the theory. The method 
applies to whole-section work under a plane sur- 
face ; but whole-section work of any unusual kind, if it can be reduced to an 
equivalent solid under a plane surface, may be computed, after reduction, by 
this method. It therefore applies with Arts. 91, 92, 93, and 104. 

Computation by Logarithms. 

99. Elements Bequired. These are the augmented sums and the differ- 
ences of end-heights, both for whole and sub sections.* The same computa- 
tions may be conveniently performed by scale, according to the method of 
Equivalent Square Bases. (Appendix, Arts. 13 and 25, § 5.) 




RULE. 

100. With the augmented sum of the heights enter the First Part of Table 
XV., and take out the tabular quantity. 

With the difference of the heights enter the Second Part of the table, and 
add the quantity thus found to that previously found. 

Take the common logarithm of this sum from Table XXVI. and reserve it. 

Then, according as the work is in whole or sub sections, enter Table XVL 
or XVn., and take out the logarithm of the multiplier for the given side-slope 
and surface-slope. 

Add the logarithm of the multiplier to the reserved logarithm. The result 
is the common logarithm of the content of the whole ground for whole 
sections, and of the true content for sub-sections. 

Example 1.— End-heights, 28.7 and 14.5; surface-slope, 15°; side-slope, 1 J to 
1 ; roadbed, 24 feet. See Example 1, Art. 96. 



* It ifl also poBsible to c^nstraot taUes suitable for oomputation of sub-seotlon work by bases. 
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69.2 augmented sum. Opposite 59 and under 2, Table XV. . 1622.52 
14.2 difference. Opposite 14 and under 2, Second Part Table XV. 81.12 



Common logarithm . . 8.2184410 of the sum . . . 1663.64 

Logarithm of multiplier . 0.6686408 opposite 16°, under 1 J to 1, Table XVI. 



Logarithm . . . 8.7720818 of whole content . . 6916.7 
Redundant prism 865.6 



Residual prismoid between the surface and roadbed . . . 6561.1* 

Example 2. — The augmented sum of the heights is 8.2, and their difference 
3.1; surface-slope, 16°; side-slope, 1\ to 1. These are the elements, by 
heights, for Example 2, by General Scale, Art. 96. 

8.2 augmented sum. Opposite 8 and under 2, Table XV. . . 31.12 
3.1 difference. Opposite 3 and under 1, Second Part Table XV. . 1.48 



Common logarithm . 1.6182176 of the sum .... 32.60 
Logarithm of multiplier 0.7867188 opposite 16°, under 1 J to 1, Table XVIL 



Logarithm . . . 2.2999364 of content .... 199.6t 

101. Omission of thb Correction for the Difference of the End-Heights. 
If the computer only desire an approximate estimate, the correction for the 
difference of the end-heights may be oniitted, especially in whole sections, 
where the correction is comparatively small. In working by tables of cubical 
content, this omission is made by taking only the tabular quantity correspond- 
ing to the augmented sum of heights, or to the sum of bases. In logarithmic 
computation, it is made by taking only, from the First Part of Table XV., the 
tabular quantity corresponding to the augmented sum of the heights, reserving 
the logarithm of this tabular number, and then proceeding as before, by 
entering Tables XVI. or XVII. Instead, however, of entering Table XV., 
we may more conveniently make use of a table such as XXV., which contains 
the logarithm to be reserved. Thus, in Example 1 of the previous article, we 
find 

69.2 augmented sum. Opposite 69 and under 2, Table XXV. . 8.2101896 
Logarithm of multiplier, as before 0.6636408 



Logarithm of 6806.4, the whole content 3.7688804 

This agrees sufficiently with the first term corresponding to the augmented 
sum of heights, found in Example 1, Whole Sections, Art. 86. 



* This result would have agreed with that found in Art. 86 had the interpolation for tenths been 
accurately made in that case. (See { 8, Art 11, Appendix.) 

f Had the sum of the heights here correaponded precisely with the sum of the bases, the result 
would have agreed more mearly with that found in the table, Art. 88. 
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102. The Place op Special Tables Supplied by LoaARiTHMS. The place 
of special tables similar to Table XIV. may be supplied by logarithmic com- 
putation. For this purpose the subtraction of the redundant prism is virtually 
effected before the logarithm of the multiplier is employed. This subtraction 
consists in adding to the tabular quantity first taken from Table XV. another 
quantity from the same table, and then subtracting a third quantity ; also from 
the same table. The quantity added corresponds, in Table XV., to twice the 
augment from Table III. for the given roadbed and surface-slope ; that is, to 
the marginal height of the neutral cross-section. The quantity subtracted 
corresponds to the augment from Table 11. ; that is, to the sum of the end- 
heights of the redundant prism. An example will sufficiently explain the 
method. Take Example 1, Art. 100. 

59.2 augmented sum. Tabular quantity as before . . . 1622.52 

14.2 difference. Tabular quantity as before .... 81.12 

6.4 double augment, Table III. Tabular quantity from Table XV. 18.96 



1672.60 
16. augment, Table II. Tabular quantity from Table XV. . . 118.52 



Common logarithm . . 3.1914733 of remainder • . 1554.08 
Logarithm of multiplier . 0.5536408, as before. 



Logarithm • . • 3.7451141 of residual prismoid 5560.5'*' 

jRemark 1. — This method facilitates the calculation for lengths differing 
from one hundred feet. It is only necessary to add the logarithm of the length 
to the logarithms whose sum forms the logarithm of the residual prismoid, and 
to diminish by 2 the characteristic of the sum of all the logarithms. 

Semark 2. — As the width of roadbed for the same work is generally con- 
stant for the same side-slope, the quantity from Table. XV. corresponding 
to the augment from Table IL may be taken out and permanently recorded. 

Straight Work and Curved GroundrSurface. 

103. Reduction to a Plane Surface. The method for curved ground- 
surface is to find or to assume a solid with a plane surface, the content of which 
shall be approximately equal to the content of the given solid. After this 
reduction, the content of the new solid can be computed by any of the previous 
methods for whole sections under plane gi*ound. 

Sub-sections are not considered here, because we have already assumed their 
reduction to a plane surface. The same has also been done in regard to those 
parts of a section which, when the section is subdivided, are reduced by our 
method to the form of whole-section work under plane ground. Curved 
surfaces arise from a difference in magnitude or direction of the surface-slopes. 

* By taking 6.44 for the double augment from Table III., and the tabular quantity accordingly from 
Table XV., the two resuUs will agree very nearly. 
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RULE. 

104, Find, by Art. 43, the augmented centre-height and the surface-slope of 
the mid cross-section. The solidity of the whole ground, from the surface to 
the intersection of the side-slopes, is approximately equal to a solid having a 
plane surface, with each of its end-heights equal to the augmented height of 
the mid cross-section, and with the surface-slope of that cross-section. 

Hence, by the General Rule, (Art. 86,) with twice the augmented centre- 
height above found, for an augmented sum of heights, take out the tabular 
quantity as there directed. Subtract the redundant prism for the approximate 
content. 

NoTB. — ^For the curyed surfaces intended, (see Article 8,) the correction which is in strictness 
necessary cannot be made as directed in the General Rule. The student who desires to judge of 
the necessity of correction, and to apply it if necessary, may refer to Articles 6, 7, and 8 of the 
Appendix. The augmented centre-height and the surface-slope of the mid cross-section may also 
be found by calculation. (See Articles 75 and 79.) 

Example 1. — First end-height, — 28.7; surface-slope, 18® to the right ; second 
end-height, — 14.5; surface-slope, 12° to the right; side-slope, IJ to 1; road- 
bed, 24. 

The augmented height of the mid cross-section is found to be, say 29.83, and 
the slope 16®—. 

QQgo ( 0.0 difference. 

59.66 augmented sum. In Table VII. under 16® . . . . 6066.0 
Redundant prism . . . 855.6 

Approximate residual prismoid between the surface and roadbed 5710.4 

The same by Scale. — As the difference of the end-heights is here nothing, the 
General Scale (Art. 96) would merely reproduce the sum 59.68 which we already 
have. 

By Special Scale. — The unaugmented sum of heights is required for this 
scale, (Art. 97;) but, because the difference of heights is nothing, it is the same 
thing to enter the second side of the scale at once with 59.68 in the dividers. 
Placing one point in the mark of 16®, we find, on the long scale, 57.9. Then 
57.9, in Table VII. under 16®, gives for the approximate residual prismoid 5713.2. 

By Equivalent Level-Heights. — ^We find on the diagram (Art 25, Appendix) the equivalent 
level-height 66.1+» then 

66.1, in Table VII. under 0°, gives 6068.5 

Redundant prism 355.6 

Approximate residual prismoid between the surface and roadbed . . 5712.9 
The same by Table XV., Art. 25, Appendix. — Entering Table XY. with the equivalent sujn of 
level-heights, we have— 

66.1 in Table XV. gives 2022.78 

Multiplier = twice the rate of side-slope 3 

Content of the whole ground 6068.34 

Redundant prism 355.6 

Approximate residual prismoid between the surface and roadbed • 5712.7 
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Example 2. — Take the previous example, except with opposite surface- 
slopes. 

The height of the mid cross-section is found to be 34.96, and the slope 8^. 

34.9+ 



|j+}0.0di: 



04 A . I v.v difference. 



69.9 augmented sum. In Table VH., under 8® . . . . '7101,8 
RSedundant prism 355.6 



Approximate residual prismoid between the surface and roadbed 6746.2 

Curves, 

105. Reduction to Straight Work. The method for curves consists in 
computing as if for straight work of the given end-dimensions and 100 feet 
in length, and then correcting for curvature. Then, if the work differ in 
length from 100 feet, take the corrected content proportional to the length, 
in the same manner as is done with the tabular content for straight work."^ 

106. Preparation for Finding the Correction. Whole Secticms. — ^Find the 
distances out of the mid section, (Art. 44,) and measure their difference. 

Br Calculation. See Examples, Articles 72 and 73. 

107. To FIND THE Correction. Whole Sections. — Compute the whole content 
from the surface to the intersection of the side-slopes as if for straight work 100 
.feet long. Multiply the whole content by the difference of the distances out of 
the mid cross-section, and divide the product by 8 and by the number of feet in 
the radius of the curve. The result is the correction, which is to be added to 
the content of the straight work when the external distance out is the greater, 
and subtracted when the internal distance out is the greater. This may be 
denoted by prefixing the sign plus or minus to the difterence of distances out 
when found. 

Note. — If the whole content found for the straight work is only approxi- 
mate, the correction for curvature will only be approximate; but the error 
from this cause is generally small. The correction of the straight work must 
be first made, to insure accuracy. See note to Rule, Art, 104. 

Example 1. — Suppose the piece of work given in Example 1 (Art. 86) were 
upon a curve of radius 700, and that the surface-slope were upward towards the 
centre of the curve. Embankment, the external distance out the greater. 
Whole content as if for straight work .... 6917.0 
Multiply by the difference of distances out . . . +42.6 



Divide by 3)2620642 



Divide by radius 700)84021.4 



Correction +120.0 

* The horizontal length of the curve, and not of the chord, is to be used. 
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Correction brought forward +120.0 

Whole content for straight work . • . . 5917.0 

Whole content corrected 6037.0 

Redundant prism 355.6 



Kesidual carved prismoid • • • . 5681.4 

Example 2. — Take Example 2, (Art. 104,) where the surfiice-slopes are opposite 
the radius 1200, and the ground at the higher end of the work sloping downward 
towards the centre. Embankment, internal distance out the greater. 

Whole content as if for straight work .... 7101.8 
Multiply by the difference of distances out . . . —23.2 



Divide by . 3)164761.76 



Divide by radius 1200)54920 



Correction — 45.8 

Whole content for straight work • • . . 7101.8 

Whole content corrected 7056.0 

Bedundant prism 355.6 



Residual curved prismoid 6700.4 

Example 3. — Take the previous example as before, except the length, which 
suppose to be 55. 

Residual curved prismoid as before 6700.4 

Multiply by 55 and divide by 100 55 

Residual curved prismoid for 55 feet • • . . 3685.2 

Sub-Sections require a slight modification of the process for correction. 
This belongs to finding the difference of the distances out of the mid cross- 
section. One of these now becomes the distance out of the grade-point; the 
other is, as before, the distance out of the side-height, but must be augmented 
by half the width of the roadbed. 
Let A B G (Fig. 29) be the mid cross-section of a piece of sub-section work. 

pj 29. B ^ ^® ^^® centre of the roadbed. Draw the 

side-height BL, and make CS equal to 

CA. CL is the distance out, and ISTL 

the augmented distance out. OG is the 

~^ ^^ ^ ^ distance out of the grade-point. If the 

grade-point G fall between C and N, subtract CG from NL; but if G fall 

between C and A, add C G to N L. The sum or difference thus found may 

be termed the difference* required. 

% 

* When O lies between C and A, C G may be considered to have the sign minua, because it then 
diminishes the width of the base A O. The subtraction of CO is in that oase eqniyalent to nnmerioal 
addition. 



K 



4. 
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To find the Correction for Sub-Sections. — Multiply the content found as for 
straight work by the difference of distances out, and divide the product by 3 
and by the number of feet in the radius : the result is the correction. 

If the side-slope A B is on the outside of the curve, the correction is to be 
added ; but if the side-slope is on the inside of the curve, the correction is 
to be subtracted. This may be denoted by prefixing the sign plies or minus to 
the difference when found. 

Hxample 1. — The base of the first end is 22, of the second end 16. The 
surface-slope is 28*^, side-slope Ij to 1, and width of roadbed 24. The side- 
slope is on the inside of the curve, and the radius is 1100. 

The sum of the bases is 88, and their difference 6 ; whence the content as if 
found for straight work by Table VIIL is 787.6 yards. 

JPbr the Correction. — The distance NL on the mid cross-section is found to 
be, say 57, and CG is 7, counting in the direction AC. The difference of the 
distances out is therefore 50. 

Content for straight work brought down . . . 787.6 

. —50 



Multiply by the difference 
Divide by . . . 



Divide by radius 



Correction 

Content for straight work 

Content corrected . 



8)89880 
1100)13126 



. —11.9 

. 787.6 

. 775.7 



Example 2. — The base of the first end is 6, of the second 20. The surface- 
slope is 83°, side-slope 1 to 1, and width of roadbed 28. The side-slope is on 
the outside of the curve, and the radius is 900. 

The sum of the bases is 26, and their difference 14 ; whence the content as 
if found for straight work by Table X. is 685.7 yards. 

For the Correction. -^The distance NL on the mid cross-section is found to 
be, say 52, and CG is 1, counting in the direction C A. The difference of the 
distances out is therefore 58. 



Content for straight work brought down 
Multiply by the difference 



Divide by 



. 685.7 
. +53 

8)88692 



Divide by radius 900)11281 



Correction 

Content for straight work 

Content corrected • 



+12.5 
685.7 

648.2 



Semark. — ^By employing the marginal radii, the method of correction may be made nnifonn for 
whole and sub sections ; bat the method for the first term, now uniform, will be varied. (See 
Art 36.) The divisor 3 becomes 6, if the difference (or moltiplier) is doabled, as in Art 122. 
For a mode of computing L when the centre-height is known, see Art. 74. 
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CHAPTER IV. 



COMPUTATION OF EXCAVATION AND EMBANKMENT BT CENTRE AND SIDE HEIGHTS. 

Straight Work. 

108. Data. When computatioii is to be made by centre and side heights, 
the subdivision of sections is made upon the field. The length of all work is 



Fig. 80. 




Fig. 81. 




supposed to be given. Besides the 
length, the following dimensions are 
given at each end of the work. 

(1.) For Whole Sections. — The 
centre-height C K, (Fig. 80,) the 
two side-heights B M, DL, the.width 
of roadbed AE, and the rate of side- 
slope. 

(2.) JFor Sub-Sections. The centre- 
height C K, (Pig. 81,) the two side- 
heights B M, D L, and the distance 
and direction out of the grade-point 
P from the centre ; also the width of 
each part G E and C A in excavation 
and embankment, and the rate of side- 
slope. Side-slope for embankment 
is always considered to be 1^ to 1, which is the slope assumed by loose earth 
when embanked. Side-slope for excavation is generally 1 to 1, but is varied 
according to circumstances. 

109. Enumeration and Pubparation of Elements. The length, unless 
otherwise stated, is supposed, in our examples, to be 100 feet. The other 
elements required for computation are — 

(1.) For Whole Sections. — The sum of the centre-heights CK (Fig. 80) at each 
end, augmented by the tabular augment from Table II., and the difterence of 
the centre-heights ; also the whole width ML, called the total base^ at each end 
in order to find the sum and the difference of the total bases. The total base 
at each end is found by adding together the distances E L, A M, and the width 
of the roadbed AE. The distance EL or AM may be found by multiplying 
the given side-height D L or B M by the rate of side-slope, or by entering 
Table VI. with the side-height D L or B M. The total base M L may also be 
found by adding together the side-heights D L, B M, and augmenting their 
sum by the tabular augment from Table IE.; then, with the augmented sum 
thus found, entering Table VI., where the tabular quantity will be the total 
base required. This latter method is shown in the following 
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EXAMPLE. 



First end of the section : centre-height, 13.6; side-heights, 10 and 8. Second 
end of the section : centre-height, 8 ; side-heights, 12 and 4 ; width of roadbed, 
18 ; side-slope, 1| to 1. 

Centre-height of fii-st end . . 18.6 \ ^ ^ ,.-, ^ , . , 

second.end . 8.0 / ^'^ ^'^^^®°^® ^^ ^"^^-^^'S*'^' 
Whole-section augment. Table 11. 12.0 

33.6 augmented sum of centre-heights. 

g* V Side-heights of first end. Side-heights of second end < f 'q 

12.0 whole-section augment. Whole-section augment . 12.0 

80.0 augmented sum of side-heights. Augmented sum of side-heights 28.0 

80.0 in Table VI., under 1 J to 1, gives total base of first end 45 \ . . .. _ 

28.0 « " « " « " secondend42j^-^^'^®^^^^^- 

Sum of total bases 87 

By this method it is not necessary to add the width of roadbed. The list 
of elements for whole sections is repeated (for easy reference) in Art. 111. 

(2.) For Sub-Sections. — There are two cases, properly speaking. In one case 
there is a triangular cross-section P AB, (Fig. 81 ;) in the other, the cross-section 
DKPE is quadrilateral. If a grade-point occur on the median plane KG, the 
section should, be cut at that point, so as to keep the centre-height KC always 
on the same side of the roadbed for any length considered as a section in com- 
putation. If this be omitted upon the field, it may be done by drawing the 
median profile, or by computing the length of the median abscissa. (Art. 51.) 
If the computer judge it to be sufliciently correct, the cross-section DKPE 
may sometimes be taken as a triangle. In this case, the method of computa- 
tion is the same both for P AB and DKPE. It will not be necessary to divide 
the work at the median grade-point, when the surface-line DKPB may be 
considered as everywhere straight; for the sum of the end-heights C K will 
not then be required, because the computation may be made by bases. 

For cross-sections similar to PAB, the elements are the sum and difi;erence 
of the side-heights BM, and of the bases A P. (See Art. 115.) 

For cross-sections similar to DKPE, the elements are the sum of the side- 
heights DL, and of the partial bases CE ; also the sum and difference of the 
centre-heights CK, and of the total bases PL : this is further explained and 
again recited in Art. 116. Sometimes the difference of the side-heights D L, 
iind of the partial bases CE, is required. (Art. 119.) 

The method of finding the sum of the side-heights and their difiTerence, and 
the same for the centre-heights when required, does not need to be explained. 

The base at each end may be found by adding or subtracting the distance 
out of the grade-point to or from the half-width of roadbed, according to the 
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dire'jtion of C P and the width proper for excavation or embankment The 
base at each end being obtained, the sum and difference of the bases are 
easily found. It may also be done in the following manner : — 

110. To FIND THB Sum and Difference of Bases. Consider one direction 
of CP — as, for example, the direction towards the left in the figure — to be ptus, 
and the other minus; and mark the distance out of the grade-point at each end 
with its proper sign. Then add together the distances out of the grade-point, 
giving the result its proper sign. To this result add the width of roadbed for 
that work which is widened by the plus sign of the distance out of the grade- 
point. The result is the sum of bases for that work. Then change the sign 
of the sum of distances out of the grade-point, and add it to the width of road- 
bed for that work which is narrowed by the plus sign of the distance out 
The result is the sum of bases for that work. 

To find the difference of the bases, take the difference of the distances out 
of the grade-point when they are of the same sign, but add them when of 
opposite sign. The result is the difference of bases, which is the same for 
both kinds of work. 



EXAMPLE. 

The width of roadbed for the work DKPE is 28, and for the work PA B, 
24. The distance out CP, for the end of the work shown in the figure, is 
+9.3, and for the other end — 6.1. 

Distance out of first end "l"^*^ \ -i c , 
Distance out of second end — 6.1 / 



.4 difference for both kinds of work. 



Sum of distances out 
Roadbed for DKPE 



+3.2 Sum of distances out, sign changed —3.2 
28.0 Roadbed for PAB . . .24.0 



Sum of bases for DKPE 81.2 Sum of bases for P A B 



. 20.8 



The distance out of the grade-point in the case of a crooked surface, such as 
DKP, will not change from plus to minus, or from minus to plus, if the work 
has been prepared upon the field : if it does, the work should be cut, as before 
explained, at the median grade-point, where the distance out and the centre- 
height are both nothing. The above method for finding the sum and differ- 
ence of bases still applies. It then reduces to applying the distance out, 
according to its sign, to the width of roadbed belonging to the work which is 
widened by the plus distance, and, with sign changed, to the other width of 
roadbed. The difference of bases becomes simply the distance out 

We may now proceed to rules and examples in computation. As the ope- 
rations can be performed by ordinary arithmetic, we shall first express the 
rules as if they were intended for arithmetical operations. Afterward we shall 
show the application of the tables. Whole sections and sub-sectionfe will be 
taken in order. It will be convenient in practice to take from Tables I. and 
XL, and to record the redundant prism and whole-section augment belonging 
respectively to excavation and embankment of the work in hand. 
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Whole SeeUcms. 

UL Preparation of Elements. Find the distances out according to the 
width of roadbed and rate of side-slope. 

Form two total bases by adding together the opposite distances out belonging 
to each of the two ends of the section. 

Take the sum of the total bases and also their difference. 

Take the sum and the difference of the centre-heights. 

Augment the sum of the centre-heights by twice the distance from the road- 
bed to the intersection of the side-slopes, which quantity may be taken from 
Table 11. of Whole-Section Augments. 

Then work by the following 

RULE. 

112* 1st. Multiply the augmented sum of the centre-heights by the sum of 
the total bases and by the length of the section, and divide by 8 for a first term 
or approximate content of the whole solid between the surface and intersection 
of side-slopes. 

2d. Multiply the difference of the centre-heights by the difference of the 
total bases and by the length of the section, and divide by 8 and by 3 for a 
Becond term. 

Add the second term to the first if the greater centre-height is at the same 
end of the section with the greater total base, but if not, subtract for the true 
total content. 

3d. From the true or the approximate total content subtract the redundant 
prism lying between the roadbed and intersection of side-slopes, for the true 
or approximate content of the section. (See Art. 21.) 

Note. — The multiplication by the length and the division by 8, as they 
affect both terms, may be performed after the addition or subtraction of the 
quantities subject to these operations, as is done in the following 

BXAMPLEt 

What is the content of a section 100 feet long, with the side-heights at one 
end 10 and 8 feet and centre-height 13.6 feet, and at the other end the side- 
heights 12 and 4 feet and centre-height 8 feet; the width of roadbed being 18 
feet^ and the side-slope 1^ to 1 ? (See Example, § 1, Art 109.) 



preparation of elements. 

Centre-height of first end 13.6 ) ^ . ,.^. ^ , .. , . 

" second end g.O T'^ ^'*«'''°*'® °^ *«°*'*-^^'«^*"- 
Whole-section augment 12.0 



83.6 augmented sum of centre-heights. 

Total base of first end 45 

** ** second end 42 



f 3 difierence of total bases. 



87 sum of total bases. 
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OPERATION. 

88.6 multiplied by 87 gives 2928.2 

5.6 multiplied by 8 and divided by 3 gives 5.6 for a second term, 
which is additive because the greater centre-height 18.6 corre- 
sponds with the greater total base 45 5.6 

Multiplying by 100, and dividing by 8)2928.8 

we find the total content in cubic feet, which, reduced to yards by 
dividing by 27)36610 

gives 1355.9 

Keduudant prism from Table I. 200.0 

Residual prismoid in cubic yards 1155.9 

THE SAME BY THE TABLE. 

113. In the side column of Table XXL find either the augmented sum of 
the centre-heights or the sum of the total bases, and at the top of the table find 
successively the figures of the other of these two factors, and take out the cor- 
responding tabular quantities ; observing, if necessary, to remove the decimal 
point of these quantities to correspond with the decimal value of the figure 
under which they are found. 

Add together the several tabular quantities for the first term. 

Find the second term from its proper factors, by taking out and adding the 
tabular quantities in the same way and dividing the result by 8. 

Add or subtract the second term, and deduct the redundant prism as before. 

If the length of the section differ from 100 feet, divide the result as above 
found by 100. and multiply by the length of the section, 

OPERATION. 

Opposite 88.6 and under 8 (taken ten times) . , . 1244.4 

Opposite 88.6 and under 7 (taken once) .... 108.9 



First term or approximate total content .... 1853.3 

Opposite 5.6 and under 8, take one-third of the tabular quantity 2.6 



Whole content of a hundred-feet section in cubic yards . 1355.9 
Redundant prism as before 200.0 



Residual prismoid in cubic yards 1155.9 

114. Sub-Sections. The subdivision is supposed to have been made upon 
the field. There is a grade-point within the section at each end of the work. 
The solids will in general have the form of pyramids and truncated pyramids. 
K one of the grade-points fall on the edge of the roadbed, at that point there 
will be a neutral cross-section or the apex of a pyramid. If both grade-points 



\ 
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fall on the same edge of the roadbed, we have for the forms of work, prisms 
or prismoids. All work has the same length as the section. 

The total bases are the distances, at the respective ends of the work, of the 
grade-point from the meeting of the side-slope and roadbed; or, in other 
words, the lower sides of the triangular end cross-sections in excavatibn, and 
upper sides in embankment. 

There are but two side-heights for each kind of work. The centre-height is 
only considered when the surface-line of the cross-section is so crooked as to 
require the centre-height being taken into account; and this will then only be 
for that part of the work to which the centre-height belongs. 

We shall first consider the surface-line of the cross-section to be straight. 

This being premised, the computation is similar to that for whole sections, 
taking care to employ the sum of the side-heights instead of the augmented sum 
of the centre-heighLSy as is directed in the following 

BULE FOR TRIANGULAR CROSS-SECTIONS. 

116. Multiply the sum of the side-heights by the sum of the total bases and 
by the length, and divide by 8 for the first term. 

Multiply the diflference of the side-heights by the difference of the total bases 
and by the length, and divide by 8 and by 3 for the second term. 

Add the second term to the first if the greater side-height has the greater 
base ; otherwise subtract. The result is the content required, as there is no 
redundant prism. 

Note. — The multiplication by the length and the division by 8, as they 
affect both terms, may be performed after the addition or subtraction of the 
quantities subject to these operations, as is done in the following 

EXAMPLE. 

First end of the section : the side-height on the right is +10.0, (excavation ;) 
side-height on the left, — 1.8, (embankment;) centre-height, +2.5; distance 
out of the grade-point lefk, 9.3. 

Second end of the section : the side-height on the right is +2.1 ; side-height 
on the left, — 5.2 ; centre-height, — 1.3 ; distance out of the grade-point right, 
6.1 ; roadbed for excavation, 28 feet, and side-slope 1 to 1 ; roadbed for em- 
bankment, 24 feet, and side-slope 1} to 1. 

The length of the section is 50 feet. The surface-line of the cross-section is 
assumed to be straight; the centre-heights are not required in the compu- 
tation. 

PREPARATION OF ELEMENTS. (See Art. 110.) 
For Excavation. For Embankment 

Side-height of first end 10.0 1 o^i-ff tv«* q ^ / ^'^ side-height of first end. 
Side-height of second end 2.1 J^'^^^*- ^"'^'^t 5.2 side-height of second " 

Sum of side-heights . 12.1 7.0 sum of side-heights. 

Bum of bases . . 81.2 20.8 sum of bases. 

Difference of bases . 15.4 15.4 difference of bases. 
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OPERATION. 



For Ezeavaium, 



For Embankment, 



12.1 multiplied by 31.2 gives 877,52 7.0 multiplied by 20.8 gives 145.60 
7.9 multiped by 15.4, div'd by 8 40.65 8.4 multiped by 15.4, div'd by 8 17.45 



Sum of the terms 
Multiply by the length 

Divide by 



418.07 Sum of the terms 

50 Multiply by the length 



8)20908.50 Divide by 



. 168.05 
50 

8)8152.50 



Content in cubic feet . 2612.9 Content in cubic feet . 1019.06 

Content reduced to cubic yards 96.8 Codtent reduced to cubic yards 87.7 



Fig. 82. 





Fig. 88. 




116. When the Cross-Section is Irregular, the centre-heights CK (Figs. 

82 and 83) must be employed. In this 
case there will generally be a triangu- 
lar-shaped cross-section A B P to a 
portion of the work. This part being 
small, its cross-section may be re- 
garded as a true triangle. When this 
is so, the previous rule will apply to 
that part. 

There remains to be considered the 
part whose cross-section is DKPE. 
The cross-section of this is composed 
of the three triangles DEC, DCK, and 
PCK. 
The triangle DEC lias its base C E equal to the half-width of the roadbed ; 
the sum of the bases is therefore the width of the roadbed, and their difference 
is nothing. The solidity between the two triangles DEC can, then, be com- 
puted by the previous rule. 

The triangle DCK has the base CK and the altitude CL. The triangle 
PCK has the same base CK, and the altitude CP. Hence the solidities for 
both triangles may be computed together, by adding the altitudes CP, CL 
and employing the common base CK. This can also be performed by the 
previous rule. The sum of the altitudes PL is equal to PC added to CL. 
The distance out of the grade-point P C will here always be plus. 

The elements required are, then : — ^Por the solid upon DEC, the sum of 
the side-heights DL, and sum of the bases CE, equal, together, to the widtli 
of roadbed; for the solid upon DKPC, the sum and difference of the centre- 
heights CK, and the sum and difference of the united altitudes PL. Instead 
of proceeding in the manner here indicated, it may sometimes answer to con- 
struct equivalent triangular cross-sections according to the method of Art. 98, 
and to compute as usual from the dimensions thus found. We have the fol- 
lowing rule for computing the solidity between irregular cross-sections. 
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RULE FOR IRRBGULAR CROSS-SECTIONS. 

117. Compute the solid upon DEC as for triangular cross-sections by their 
side-heights and bases, (Art. 115,) observing that there is no second term for 
this solid. 

Consider the distance out added to the distance out of the grade-point, as a 
base; make use of the centre-height instead of the side-height, and compute 
the solid upon DK PC as for triangular cross-sections. 

Add the result of this last computation to the result of the previous compu- 
tation : the sum is the required content. 



EXAMPLE. 

Let DL (Fig. 38) be 10.4; CK, 4.4; CP, 10.1. And let DL (Fig. 82) be 
9.6; CK, 7.2; CP, 6.5. The width of roadbed is 28 feet, and the side-slope 
1^ to 1 ; the length, 75 feet. We shall take only the part D E PE, because the 
triangular part A B P is computed as in the previous example. 



PREPARATION OF ELEMENTS. 



10.4 side-height of first end. 
9.6 side-height of second end. 



20.0 sum of side-heights. 
28.0 width of roadbed. 



> JElemenis for the soUd upon D CE. 



Elements for the SoUd upon DKPC. 

13.0 given in Table VI. by the side-height 10.4.^ 

14.0 half-width of roadbed. 

10.1 distance out of grade-point. 



y First end. 



37.1 base. 



12.0 given in Table VI. by the side-height 9.6.' 
14,0 half-width of roadbed. 
6.5 distance out of grade-point. 



> Second end. 



\ 32.5 base. 
Difference 4.6 1 8^^j base of first end. 



69.6 sum of bases. 



^.^ ««1 4.4 centre-heiffht of first end. 

DiflTerence 2.8 1 ^, ^ 



.2 centre-height of second end. 



11.6 sum of centre-heights. 



•N 
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OPERATION. 

20 multiplied by 28.0 gives for the solid upon D C E . 560.00 
11.6 multiplied by 69.6 gives for the solid upon DKPC 807.36 

Sum of first terms 1867.36 

2.8 multiplied by 4.6 and divided by 3, ^^ad . . . 4.29 

Sum of all the terms .... . . 1363.07 

Multiply by the length 75 

Divide by 8)102230.25 

Content in cubic feet 12778.78 ' 

Content reduced to cubic yards 473.3 

THE SAME BY THE TABLE. 

118.' In the side column of Table XXI. find either the sum of heights or 
the sum of bases, and at the top of the table find successively the figures of 
the other of these two factors, and take out the corresponding tabular quan- 
tities ; observing, if necessary, to remove the decimal point of these quantities 
to correspond with the decimal value of the figure under which they are found. 

Add together the several tabular quantities for the first term. 

Find the second term from its proper factors, by taking out and adding the 
tabular quantities in the same way and dividing the result by 3. 

Add or subtract the second term as before. 

If the length of the section differ from 100 feet, divide the result as above 
found by 100, and multiply by the length of the section. 

This rule applies to triangular as well as to irregular cross-sections : it is also 
similar to the rule for whole sections. As the operation for irregular cross- 
sef:tions is but the repetition of the process for triangular cross-sections, it will 
suffice to work the last example by the table. 



OPERATION. 



Oppos 

Oppos 
Oppos 
Oppos 



te 28.0, under 2, taken 10 times 259.2 

te 69.6, under 1, taken 10 times . • . . . . 322.2 

te 69.6, under 1, taken once ^ 32.2 

te 69.6, under 6, take one-tenth 19.3 



Sum of first terms 632.9 



Opposite 4.6, under 2, take one-third 1.4 

Opposite 4.6, under 8, take one-third of one-tenth ... 0.5 

Second term, which subtract from the sum of the first terms, 1.9 

because the greater end-height has the lesser base. 

631.0 
Divide by 100 and multiply by the length .... 75 

Content of the section in cubic yards . . , . 473.25 
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119. Heights not taken both on the Median Line. If the heights C E be 
uot taken at the same distance from E, the foregoing method is only modified 
in this respect, — viz.y the bases CE will then not be of the same magnitude, 
and their difference will give a second term in computing the solid upon 
DCE. It is supposed the heights differ in magnitude: if they happen to be 
alike, their difierence, being nothing, destroys the second term. 

BXAHPLB. 

Let D L (Fig. 83) be 10.4 ; C K, 4.4 ; C P, 10.1 } C E, 14 ; C L, 27.0 ; which 
makes the first end of the section the same as in the previous example. And 
let D L (Fig. 82) be 9.6 ; N M, 8.4 ; N P, 19.5 ; N" E, 1.0. On this cross-section 
the component figures are now DNE, DMPN. The lines DN, MP must 
be supplied, M K, K P supposed effaced. The roadbed, side-slope and length of 
the section as before. We have the following elements : — 

Sum of the heights CK, NM . 12.8. Difference of the same 4.0 

Sum of partial bases CE, KE . 15.0. Difference of the same 18.0 

Sum of side-heights DL . . 20.0. Difference of the same 0.8 

Sum of total bases PL . . 69.6. Difference of the same 4.6 

operation. 

Opposite 15.0, under 2^ taken ten times, Table XXI. . . 138.9 
Opposite 13.0, under 8, take one-third of one-tenth ... 1.6 



Sum of the terms for the solid between D C E, D N E . • 140.5 



Opposite 69.6, under 1, taken ten times 322.2 

Opposite 69.6, under 2, taken once 64.4 

Opposite 69.6, under 8, take one-tenth 25.8 



First term 412.4 

Opposite 4.6, under 4.0, take one-third 2.8 



Sum* of the terms for the solid between DKPC, DMPN . 409.ft 
Sum of first terms brought down 140.5 



Content for 100 feet in length 550.1 

Divide by 100, and multiply by the Jength .... 76 



Content of the section in cubic yards 412.6 

If the work be not really upon the line of the road, or if neither of the heights 
CK fall over the centre, the same method will still apply, for it is obviously 
unimportant whether the distances CE represent part of a roadbed or some 
other ground. If these distances be equal, they may be treated as the half- 
width of some roadbed, and the computation made as directed in Art 118. 

* The word " ■um" may be employed if we here euppoee the second term to be added haying a nega* 
tiTe sign. 

B 
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If the distances be uneqaal, the last example indicates the mode of pro- 
ceeding. One thing must be observed, — viz., that neither of the heights CK 
or KM fall outside between E and L. 

Qirves. 

120. Reduction to Straight Work. The method for curves consists in 
computing as if for straight work of the given end dimensions and 100 feet 
in length, and then correcting for curvature. Then, if the work differ in 
length from 100 feet, take the corrected content proportional to the length, 
in the same manner as is done with the tabular content for straight work. 

The method is similar to that for transverse slopes. (See Remark, p. 55, and 
Articles 107, 122.) 

121. Preparation for finding the Correction. Whole Sections. — ^Form two 
sums of distances out, — ^asum of eziemcd distances, by adding together the pair 
of distances out upon the outside of the curve, and a sum of iniemal dis- 
tances, by adding together the pair of distances out on the inside of the curve, 
and take the difference of these sums. 

122. To FIND THE Correction. Whole Sections. — Compute the whole con- 
tent from the surface to the intersection of the side-slopes as if for straight 
work 100 feet long. Multiply the whole content by the difference of sums 
of distances out, and divide the product by 6 and by the number of 
feet in the radius of the curve. The result is the correction, which is to be 
added to the content of the straight work when the sum of external distances 
is greater than the sum of internal distances, and subtracted when the sum of 
internal distances is the greater. This may be denoted by prefixing the sign 
plus or minus to the difference of the sums when found. 

Example 1. — ^First end: augmented height, 20; distance out right, 39; dis- 
tance out left, 60. Second end: augmented height, 80; distance out right, 
37.5; distance out left, 42. Roadbed, 24 ; side-slope, 1\ to 1 ; radius, 800. The 
left-hand side of the work is towards the centre of the curve. 

The computation being made as if for a straight piece, gives for the whole 
ground, from the surface to the intersection of the side-slopes, 4101.9 yards. 

Internal distance of first end . 60 External distance of first end . 39 
Internal distance of second end 42 External distance of second end 37.5 



Sum of internal distances . 102 Sum of external distances . . 76.5 

Sum of external distances . . 76.5 less than sum of internal distances, 

making correction subtractive. 

Difference of suras . . — 25.5 

Whole content for straight work brought down 4101.9 

Multiply by difference — 26.5 

Divide by 6)104598.46 

Divide by radius 800)17483.07 

<]!orrection — 21.8 
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Correction brought forward — ^21.8 

Whole content for straight work 4101.9 

Whole content corrected 4080.1 

Kedandant prism 855.6 

Besidaal curved prismoid 8724.5 

Example 2. — ^First end : augmented height, 34 ; distance out right, 63 ; dis- 
tance out left, 38. Second end : augmented height, 23 ; distance out right, 33 ; 
distance out left, 40.5. Roadbed, 28; side-slope, 1^ to 1; radius, 1200. The 
left-hand side of the work is towards the centre of the curve. 

The work being computed as if for a straight piece, gives for the whole 
ground, from the surface to the intersection of the side-slopes, 4651.5 yards. 

Internal distance of first end . 88 External distance of first end . 63 
Internal distance of second end 40.5 External distance of second end . 33 



Sam of internal distances . . 78.5 Sum of external distances . . 96 

Sum of external distances . . 96.0 greater than sum of internal distances, 

making correction additive. * 

DifiTerence of sums . • +17.5 

Whole content for straight work brought down 4651.5 

Multiply by the difference . . . +17.5 

Divide by 6)81401.25 

Divide by radius 1200)13566.87 

Correction +11.3 

Whole content for straight work 4651.5 

Whole content corrected 4662.8 

Redundant prism . 580.7 

Residual curved prismoid 4082.1 

Sub-Sections require a slight modification of the process for correction. This 
belongs to finding the difference of the sums of distances out. 

Let A B G, D H F (Fig. 34) be the end cross-sections ; C K the centre-line of 

the roadbed. The distances out CL, KM are 
as for whole sections, but on the side GF the dis- 
tances out are C G and KF. These are the dis- 
tances out of the grade-point. As these dis- 
tances may lie on either side of the centre-line, 
they may be plus or minus. They are plus when 
they count in the direction AC or D K, be- 
cause they then add to the width of the base 
AG or DF. They are minus in the other 
direction, because they then subtract from the 



Fig. 84. 



Ki. — ^' 
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width of the base. These distances should be marked with their proper sign 
before beginning the computation. 

To find the Difference for Sub-Sections. — Add together CL, KM and the width 
of the roadbed : this will form an augmented sum of internal or external dis- 
tances out, according as the centre of the curve lies on the side of the slopes 
AB, DH, or of the grade-points G, F. The other sum is formed by adding 
together the distances CG, KF, giving the result its proper sign. Subtract 
this result from the augmented sum of CL and KM, observing that if the 
quantity to be subtracted has the negative sign, the subtraction is converted 
into addition. The result is the difference required. 

To find the Correction for Sub-Sections, — Multiply the content found as if for 
straight work by the difference, and divide the product by 6 and by the number 
of feet in the radius : the result is the correction. 

If the side-slopes AB, DH are on the outside of the curve, the correction is 
to be added ; but if the side-slopes are on the inside of the curve, the correc- 
tion is to be subtracted. This may be denoted by prefixing the sign plus or 
minus to the difference when found. 

Example 1. — ^First end : side-height on the right, 16; distance out right, 86; 
distance out of the graderpoint left, (plus^) 10. Second end: side-height on the 
right, 28; distance out right, 54; distance out of the grade-point left, {pbis^)^. 
Roadbed, 24 ; radius, 1100. The left-hand side of the work is towards the 
centre of the curve. 

The work being computed as if for a straight piece, gives for the content 
768 yards. 

Distance out to side-height, 1st end 36 Distance out {o grade-point, 1st end +10 
Distance out to side-height, 2d end 54 Distance out to grade-point, 2d end +4 

Width of roadbed . . .24 Sum of distances out to grade-point, +14 

Augmented sum of distances out 114 
Sum of distances out to grade-point+ 14 

Difference . . . . +100 

Content for straight work brought down 768 

Multiply by the difference +100 

Divide by 6)76800 

Divide by radius • 1100)12717 

Correction +11.6 

Content for straight work 768.0 

Content corrected 774.6 

£! cample 2. — ^Firat end : side-height on the left, 81 ; distance out left, 45 ; 
distance out of the grade-point left, (mirmSy) 8. Second end : side-height on 
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the left, 20; distance out left, 84; distance out of the grade-point right, (phtSy) 
6. Roadbed, 28 ; radius, 900. The left-hand side of the work is towards the 
centre of the curve. 

The work being computed as if for a straight piece; gives for the content 
590.1 yards. 

Distance out to side-height, 1st end 45 Distance out to grade-point, 1st end — 8 
Distance out to side-height, 2d end 34 Distance out to grade-point, 2d end +6 

Width of roadbed . • .28 Sum of distances out to grade-point — 2 

Augmented sum of distances out 107 
Sum of distances out to grade-point — 2 

Difference .... — 109 

Conteiit for straight work brought down 590.1 

Multiply by difference — 109 

Divide by 6)64320.9 

Divide by radius 900)10720.1 

Correction — 11.9 

Content for straight work 590.1 

Content corrected . • • • . • • . . . 578.2 

Umisiuil GaseSy and Computation by Logarithms. 

123. Unusual Cases. Under this head we shall treat of cases wherein two 
intermediate heights are taken on each of the end cross-sections, and of work 
having irregular quadrilateral cross-sections. Also of work bounded by planes 
having everywhere a rectangular cross-section : this may occur in the computa- 
tion of borrow-pits, excavations for foundations, and other work. 

K the cross-section should be everywhere a right-angled or other triangle, 
the computation may be made by the method of Art 115. 

The principles of Articles 91, 92, and 93 may also be applied in computa- 
tions by centre and side heights. 

124. Two Intermbdiatb Level-Hbights. If two intermediate level-heights 
are taken as at H and K (Figs. 35 and 36) and 

the distances out of H and E, the content may * h 

be found by computing separately, according to x"""":^ -^-^^^^^--^-''''^r^'^ 




the rule, (Art. 112,) the solid enclosed between 

each pair of figures LBHE, ALEM, MCKE, "\ I ^^ 

then taking the sum of the solidities and deduct- \ i y 

ing the redundant prism. \ \/ 

The elements may either be found by con- ^ 

structing the cross-sections, or by a computation which is sufficiently obvious. 
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It* the heights at H and K be so taken as to make HL and KM respectively 
f j 30^ the same on each cross-section, the difference of 

f the heights will vanish for the two outside solids, 
and there will be no second term in computing 
their contents. 

If intermediate heights have not been taken 

on both cross-sections upon the field, they may 

be supplied upon the diagram, after construction, 

for that eross-section which requires them. 

Example. — The data are, (on Fig. 36,) height from roadbed at B, 18 ; height 

at II, 22 ; height at E, 16 ; height at K, 17 ; height at C, 21 ; distance out at H, 

21 ; dist&nce out at K, 22. 

On Fig. 36, height from roadbed at B, 24; height at H, 15; height at E, 19; 
height at K, 22 ; height at C, 17 ; distance out at H, 7 ; distance out at K, 20. 
The roadbed is 28, and the side-slope 1 to 1. 

From these data are derived the following elements : — 

For ike Figures LBHE. — Sum of the heights HL, 37; difference, 7: 9um 
of total basee or distances out of B, 70; difference, 6. 

For the Figures A LEM. — Sum of the heights E A, 63; difference, 3 : sum of 
total bases, equal to the sum of the distances out of H and K, 70; difference, 
—16. 

Far the Figures MCKE. — Sum of the heights KM, 25; difference, 7: sum 
of total bases or distances out of C, 66 ; difference, —-4. 

These elements give according to the rule, (Art. 112,) 

First term for the solid enclosed between the figures LBHE 1199.1 — 
Second '* " " " " ' " " +6.6— 



Whole content « " " " " " 1205.6— 

First term for the solid enclosed between the figures ALEM 2041.7 — 
Second " " " " " " " —7.4+ 



Whole content" " " " " " 2084.8— 

First term for the solid enclosed between the figures MCKE 763.9 — 
Second " " " " " " " —4.3+ 



Whole content " " " " " " 759.6— 



Content of the whole ground equal to sum of the three totals 8999.4+ 
Redundant prism 726.9+ 



Residual prismoid 3273.5 

NoTB. Work having cross-sections like ALEM may be computed, as 
above, by Art. 112 or 113, provided the end-heights, as A E, on a diagonal 
plane, and the distances out of the corners L and M, can be found. 




1 
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126. Work having a Rectangular Cross-Section may be computed by 
Table XXI. or XXIII. The cross-section is supposed to be everywhero 
rectangular and the enclosing surfaces plane. 

The area of a four-sided figure having two parallel sides is equal to the area 
of a rectangle having the same height, and with a base equal to the half-sum 
of those sides. Therefore in work having a cross-section with two parallel sides 
we may substitute a rectangle for the given cross-section, and proceed by the 
same 

rule. 

Let A BCD, EHKL (Figs. 87 and 38) be the end cross- ^ Fig. 87. 
sections. Take one pair of the sides at each end, as A B and E H, 
for the bases ; and another pair of sides, as B C and H K, for the 
heights. Then proceed according to the rule, Art. 116. Twice 
the quantity thus found is the content required. 

NoTB. — ^It is an equivalent operation to double the sum and d ^* 
the difference either of the heights or bases, and then proceed 
as in Art 115. 




Example.— A B is 12.5, and B C 11 ; E H is 15.5, and H K 9. I 

15.5 1 f 9 

12*5 i ^'® difference of bases. Difference of heights, 2.0 ^ ^^\ 




28.0 sum of bases. Sum of heights . .20.0 

Take twice the sum of heights, 40, and twice the difference, 4. 

Opposite 40.0, under 2, taken ten times, Table XXI. • 870.4 
Opposite 40.0, under 8, taken once, ^^ • 148.1 



First term, or approximate content 518.5 

Opposite 4.0, under 8, take one-third, which subtract, • 1.9 



Content of the work ....... 516.6 

The operation by Table XXIEL is only another mode of performing the 
same thing, and will be sufficiently understood by reference to Art. 128. 

Explanation. — If each of the cross-sections be divided by a diagonal, as AC, 
E K, it is separated into two equal triangles. The solid between each pair of 
triangles would be found by the rule. Art. 115; but the solidity required is 
double that so derived. 

126. When the Rectangular Cross-Sbction is everywhere the same, the 
computation may be performed as directed in Art. 125, or by the aid of Table 
XXn. or XXIY. It is not necessary that the end planes should be parallel, 
or that either of them should be at right angles to the length of the work. 
But the cross-section from which the solidity is computed must be at right 
angles to the length. 

The methods of this and the following article are applicable to borrow-pits. 
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the solidities of which are generally considered to be composed of an assem- 
blage of vertical prisms, having cross-sections of the same size and form for 
all. When the cross-section is a parallelogram, the depth of the prism is 
the distance from the centre of one end to the centre of the other. Whether 
the prism be a parallelogram or a triangle, the depth is equal to the average 
of the corner depths. 
JJcampfe.— Suppose EH (Fig. 87) to be 15.5, HK 9.7, and the length 12.5. 

Opposite 15.5 and under 9, taken once, Table XX tl. . •. 516.7 
Opposite 15.5 and under 7, take one-tenth . . • . 40.2 



Content for 100 feet 556.9 

Multiply by 12.5 and divide by 100 12.5 



Content for 12.6 feet 69.6 

The operation by Table XXIV. is only another mode of performing the 
same thing, and will be sufficiently understood by reference to Art. 128. 

When the cross-section is a true square, the same method applies. The 
computation may also then be made as follows : — 

127. When the Cross-Section is everywhere Square. The sum of the end- 
heights or the sum of the bases is equal to the double height or base. The 
difference of the end dimensions is nothing. Enter the First Part of Table 
XV. with the double height or base. Tivice the tabular quantity is the content 
required. 

JSxample. — ^A pit has everywhere a square cross-section 9.7 feet on the side, 
and is 10 feet deep. What is the amount of excavation 7 

The double of the side of the square is here 19.4. 

Opposite 19 and under 4, in Table XV., First Part . . 174.24 

Take twice the tabular quantity and divide by 10 for 10 feet . 2 



Content of excavation in cubic yards 84.8 

The same thing may be performed by Table XXV. This will be sufficiently 
understood by reference to Art. 181, recollecting that if the table be entered 
with the side of the square, 0.9080900, or logarithm of 8, must be added to 
the logarithm there found. If the table be entered with double the side of 
the square, 0.3010300, or logarithm of 2, must be added. 

128. Computation by Logarithms. Table XXIII. contains logarithms 
which are proper for dispensing with the use of Table XXI. as directed in 
Articles 113 and 118. The computation is essentially the same, but the pur- 
pose served by Table XXI. is now fulfilled by logarithmic calculation. 



RULE. 

In Table XXITE., opposite to the whole feet in the side column and under 
the tenths upon the top, find successively the proper loganthm for the sum 
of the augmented heights and for the sum of the total bases. Add togetb<»r 
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these logarithmB : the result is the logarithm of the first term or approximate 
content of the whole groand. 

If the length differ from 100 feet, add the logarithm of the length to the two 
logarithms found from the table, and subtract 2 from the characteristic of the 
sum. 

In the same manner the tabular number corresponding to the product of the 
differences may be found. But the quantity required for the second term — 
viz., the third part of this tabular number — may be found sufficiently near by 
multiplying together the differences (in feet) and again multiplying by ^. 

Example. — Take the example in Art. 112. 

Opposite 33, under 6, in Table XXIII 1.85911 

Opposite 87, under 0, " " 1.77229 



Logarithm of 1853.8, the first term 



. 8.18140 



The second term may be found and the operation completed as follows :• 
Difference of heights 5.6 



Difference of bases 



Product of the differences 
Multiply by 15 and divide by 100*. 



Second term 

First term brought down 



Whole content of a 100 feet section in yards 
Redundant prism as before . . • • 



8 



16.8 
15 



2.5 
1858.8 

1866.8 
200.0 



Content as before (nearly, the error is here in the second term) 1166.8 

Curves. — ^Instead of oorreoting the cubio content directly, we may correct, in the sanfe way, 
vither the tabular length of 100 ft, or the given length : then, with the corrected length, find, as 
if for straight work, the corrected whole content for 100 ft., or for the given length. 

Example 1. — Take Example 1, page 66, supposing the length to be 50 h. The corrected tabular 

length is 100 — ^^^^ = 99.469, of which the log. is 1.99769. The logs, of the 1st and 2d terms 

may be found as shown above in this Article : to each of which add the log. of corrected length, 
and take 2 (= log. lOO) from the index. We have log. 1st term 3.61384, and cubic yards 4110.0 ; 
log. 2d term 1.47614, and cubic yards 29.9. Then 4110.0 — 29.9=4080.1, the corrected whole con- 
tent for 100 ft. And 4080.1 — 355.6, redundant prism for 100 ft., = 3724.5. Then 3724.5 X 

-^ = 1862.2, the residual curved prismoid for 50 ft. 

Example 2. — ^Take Example 1, page 53, supposing the length to be 50 ft. We shall here correct 

the given length, 50 ft., instead of the tabular length. The corrected length is 50 + ' ^^ =-: 

51.0143, of which the log. is 1.70769. Then 1.70769 + 3.77208 (log. of whole content for tabular 
length. Art 100) — 2 = 3.47977 = log. 3018.4, corrected whole content for 50 ft;. And 3018.4 — 
177.8, redundant prism for 50 ft., = 2840.6, residual curved prismoid for 50 ft. 
CroflS-sections, like Figs. 26, 35, do not come strictly within the previous rules for curves. 

* E^lanation. — In finding the second term in cubic yards, (Art. 112,) 100 times the product of the 
ditferences is divided by 8, by 8, and by 27 ; that is, very nearly, multiplied by -j^. 
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CHAPTER V. 



THE TABLES AND THEIR USE. 



GENERAL DESCRIPTION — TECHNICAL TERMS — FINDING THE TABULAR QUANTITIES. 

129. General Description. (1.) Whole and Sub Section Tables. — The tables 
beaded " Wbole Sections" apply to tbe computatioD of sectioDs requiring no 
subdivision, or of those parts of sections which after subdivision take the same 
form as whole sections. The tables headed " Sub-Sections" apply to the com- 
putation of prisms, pyramids, and truncated pyramids, which in general form 
only parts of a section. 

(2.) Nature of the TahUs. — Some of the tables pertain to the cubical content 
of earthwork, some to Ibe length of subdivisions, some to the dimensions of 
cross-sections, and others to logarithms for assisting in various computations. 
Tables I. to VI. inclusive are for auxiliary computations. 

(3.) Cubical Content — Tables of cubical content all apply directly to sections 
100 feet long. Their tabular quantities are given in cubic yards. When 
questions arise concerning sections longer or shorter than 100 feet, the tabular 
quantity is to be increased or diminished in proportion to the length of the 
section. 

(4.) Lengths are the subject of Table IV. The lengths found in that table 
correspond to a section 100 feet long. If the section be longer or shorter, the 
tabular lengths are to be taken in proportion. 

(6.) Dimensions of Cross-Sections are proportional to heights or widths, as 
hereafter explained. 

(6.) Logarithms. — In our examples involving the use of logarithms, the 
student is supposed to be familiar with that subject. Tables XVL, JLVli., 
XIX., XX., XXm., XXIV., XXV., and XXVI. are logarithmic tables. For 
each of these, under its proper title, except for Table XXVT., the method of 
finding the logarithm is shown.* 

(7.) Given Dimensions for Entering the Tables. — ^Lengths, heights, and widths 
are supposed to be given in feet and tenths. Surface-slope, in whole degrees. 
Side-slopes will not be required in greater variety than are found in the tables. 

* The method of finding the logarithm for Table XXVI. forms part of the rules giyen in works on 
Arithmetic, Mensuration, Surveying, or others explaining the use of logarithms. It was thought 
unnecessary to increase the size of this work by embodying those rules. In some of our examples a 
seyen-figure logarithm has been used, which has been taken from a table similar to XXVI., but ex- 
tended to seTen figures. To such tables the computer may refer if Table XXVI. is not deemed 
sufficient ; but in cases where it is thought sufficient, two figures may be rejected ftrom our seven- 
figure logarithms of Tables XVI., XVII., and XXV. 
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(8.) Decimals. — For practical purposes, the nearest tenths will be sufficient, 
whether in entering the tables or In taking out tabular quantities. 

130. Technical Terms. In speaking of tables, we employ the terms Argu- 
ment, or variable;. Tahvlar QmniUy^ov function; Jniervaij or increment of 
the variable ; Difference^ or increment of the function ; InUrpoloitmi^ or finding 
the tabular quantity for a fractional argument. 

(1.) Argument is a name for the number opposite to or under which we seek 
the quantity required. A fractional argument is one of the arguments given 
in a table, with a fraction annexed, as, for instance, a roadbed of 28.5 in 
the side column of Table I. 

(2.) Tabular Quantity is the number sought. 

(8.) Interval is the difference between two consecutive arguments. In these 
tables it is either one foot or one-tenth of a foot where feet are concerned, 
one degree where degrees are concerned, and ^ to 1 in most cases where side, 
slopes are in question. 

(4.) Difference^ in its general sense, is the difference between two consecutive 
tabular quantities. In a restricted sense, a difference is some convenient 
fraction of the whole difference between two consecutive tabular quantities 
Each of the small numbers set opposite the principal numbers in the several 
columns of Table VII., and others, is called a differencey and is the tenth part 
of the difference between two tabular quantities. 

(5.) Interpolation by Proportional Parts is a process for finding a tabular quan 
tity not given in the table, and which corresponds to an argument containing 
a fraction. The method consists in dividing the whole difference between two 
consecutive tabular quantities, in the same proportion as the interval between 
their arguments is divided by the fraction belonging to the given argument. 
The quantity thus found is to be added to or subtracted from the tabular 
quantity corresponding to the integral part of the given argument. Sub- 
traction will rarely be necessary for our purposes. The nature of interpolation 
is further explained in the following note. 

IrUerpolation. — ^We speak, at first, only of interpolation when the argument is in feet. . It is 
founded on the assumption, not always strictly correct, that the tabular quantity increases in 
the same proportion as the interval. In Table YII., for example, each of the small quantities 
called differences, on the right of one of the principal numbers, is the tejtth part of the whole dif- 
ference between that principal number and the next following. Thus, in the column of 0®, opposite 
59 in the side is the small number 16.53, which is one-tenth of 165.3, the whole difference 
between the two principal numbers 4834.7 and 5000.0. It is assumed that for every tenth of 
a foot in the interval between 59 and 60 in the side column, there is an increase of 16.53 in the 
tabular number 4834.7. If in any table the tabular numbers decrease as the argument increases, 
a similar assumption is made concerning the decrease of the tabular number. 

JSxamination of this assumption,— If this assumption be correct, or nearly so, then any tabular 
number will be exactly, or nearly, equal to the half-sum of the one preceding and that following. 
In the case just cited, we find the half-sum of 4672.2 and 5000.0 is 4836.1, which is only 1.4 
larger than 4834.7, the true quantity for the argument 59. 

By this kind of comparison, we may judge of the admissibility of the assumption that the in- 
crease of the tabular quantity is proportional to the increase of the interval. The comparison 
may be made in going across a table as well as going down the columns ; but irregular inter- 
vals must be avoided. Thus, in Table YI. the irregular interval between } to 1 and i to 1 must 
be left out of account. We there find that for regular intervals of } to 1 in the side-slope, the 
tabular quantity is exactly equal to the half-sum of the two adjacent ones. 
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Again, in Table VII., opposite 60 and under 0^ we have 5000.0; and on the same line, under 
2^ 5013.8. The half-sum of these quantities is 5006.9, which differs from 5003.4, the quantity 
for 1^, by 3.5. Hence we infer that for this pari of Table FIL the assumption in question holds 
very nearly from degree to degree. But take another part of the table. Opposite 60, under 27^ 
and 29° respectively stand 12023.2 and 16198.7. Their half-sum is 14110.9, which is 370.5 greater 
than 13740.4 under 28°. This difference is much greater, considering the. magnitude of the prin- 
cipal numbers in question, than was found for the first part of the table. 

A similar examination of Table XI. shows that the assumption is nearly correct in all parts of 
that table. 

13L Finding the Tabular Quantity. This will now be explained for each 
table under its proper title. It will not be necessary to repeat the name of the 
argument, when this is sufficiently evident at the head of the side column or 
over the top of the table. 

TABLE I. 

Tabular Quantity, the Redvndani Prism. 

JExample. — Width of roadbed, 16.3 feet; side-slope, 2f to 1; length, 75 
feet. 

Opposite 16, under 2f to 1 86.2 

Opposite 16, under 2f to 1, take three times the difference . 8.3 

Content for 100 feet long 89.5 

Multiply by 75 and divide by 100 75 

Content for 75 feet . 67.1 

Other Methods, — See Example 2 under Table VII., and Example 3 under 
Table XXI. Also § 2, Art. 25, Appendix. 

TABLE n. 

Tabular Quantity, the double centre-height of the Bedundant Prisma or the 
Whole-Section Augment of the sum of the centre-heights. 
Example* — Width of roadbed, 28.5 ; side-slope, IJ to 1. 

Opposite 28, under IJ to 1 18.67 

Opposite 5, under ]} to 1, take the tenth part 83 

Augment 19.00 



TABLE III. 

Tabular Quantity, the centre-height of the Neutral Oross-Section. 
Example. — Width of roadbed, 28.5 ; surface-slope, 10®. 

Opposite 28, under 10<^ 2.47 

Opposite 5, under 10*^, take the tenth part 04 

Centre-height of neutral cross-section 2.51 
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Thice this centre-height is the augment for the sum of the end centre-heighta 
in computing the solidity of sub-sections. An approximate interpolation from 
degree to degree can be made by proportional parts. 



. TABLE IV. 

Tabular Quantity, either the Abscissa of the Neutral Oross-Section^ or of the 
Median Grade-Point The argument of the side-column is the algebraic difter- 
ence of marginal heights, or of the centre-heights, according to the abscissa 
required. The argument for the top is the height at the origin. . Each figure 
of this argument is taken separately. The tabular quantity remains un- 
changed for units of this argument, but is multiplied by ten for tens, and 
divided by ten for tenths. 

In practice, the abscissa is rarely wanted for whole sections. The argu- 
ment for the top, therefore, is generally the numerical sum of the heights. 

Example 1. — Marginal heights, +6.7 and — 2.8. Length of the section, 75. 
Height at the origin, +6.7. The numerical sum of the heights is 9.5. 

Opposite 9.5, under 6 (units) 68.16 

Opposite 9.5, under 7 (tenths) 7.37 

Abscissa for a section 100 feet long 70.53 

Multiply by 76 and divide by 100 76 

Abscissa for a section 76 feet long ...... 62.9 

Example 2. — Take the preceding with the height — 2.8 at the origin. 

Opposite 9.5, under 2 (unita) 21.06 

Opposite 9.5, under 8 (tenths) 8.42 

Abscissa for a section 100 feet long 29.47 

Multiply by 75 and divide by 100 75 

Abscissa for a section 76 feet long ... • . 22.1 



TABLE V. 

Tabular Quantity, the Distance Out of the Grade^Point. The argument of 
the side column is either the centre-height of the partial cross-section, or, if 
the sum or difference of distances out be required, the sum or difference of 
centre-heights. If the argument is mintiSy the tabular quantity is also minus. 

Example. — Centre-height, 5.8 ; surface-slope, 12°. 

Opposite 6, under 12° . 28.62 

Opposite 8, (tenths,) under 12° 3.76 

Distance out of the grade-point 27.28 
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TABLE VI. 

Tabular Quantity, the Distance Out When the side-height counts from 
grade, the distance out is from the edge of the roadbed. When the augmented 
side-height is used, the distance out counts from the centre. 

Example. — Augmented side-height, 27.8 ; side-slope, \\ to 1. 

Opposite 27, under IJ to 1 40.50 

Opposite 3, (tenths,) under 1| to 1 • • . • . . .45 

Distance out from centre 40.95 



TABLES VIL, VIIL, IX., X., XL, XH., XHL 

The Tabular Quantity in each is a Prism of Mean Dimensions ; that is, a 
prism having the mean height or the mean width of the end cross-sections. 
The argument for the side-column is the augmented sum of the end-heights 
or widths, or the difference of heights or of widths. These tables are all used 
in the same manner. A few examples will suffice for all. Interpolation from 
degree to degree by proportional parts is not exact. The accuracy thus 
attainable may be judged of in the manner shown in the note, Art. 130. It 
may be necessary, in making such interpolation in Tables XII. and XIEL, to 
observe whether the quantities increase or decrease from degree to degree, 
except for half-degrees. (See Examples 1 and 2, bottom of page 79.) 

In Table XII. the tabular quantities decrease as the surface-slope increases, up to 19°, after 
which thej increase. In Table XIII., the same change occurs at 28°. A greater slope than 19° 
will rarely be required in Table XII. The reason of this change is that while the height remains 
constant the area of the triangular cross-eection varies, during the change of slope from 0° to the 
inclination of the side-slope ; and this variation of the area takes place between infinite magni- 
tudes through a series of finite values. One of the intermediate values must therefore be a 
minimum. 

TABLE Vn. 

Example 1. — Sum or difterence of centre-heights, 9.8 feet; surface-slope, 11®. 

Opposite 9, under 11° 123.0 

Opposite 9, under 11*^, take'thre^ times the difference . . 8.6 



Content of the prism of mean dimensions .... 131.6 

When the argument for the side column does not exceed one-tenth of the 
largest number there contained, interpolation for tenths can be accurateU* 
made by taking out the tabular quantity as if for a whole number, and then 
dividing by 100.* Also, when the argument is greater than the number in 
the side column, the tabular number may be found by taking it out as if for 
Wf the argument, and multiplying the number thus found by four. 

The Bedundomi Prism^ when its height is known, can be taken from Tablep 
vn., IX., or XI., under 0°. 

* Because the tabular quantities are as the squares of the side numbers. 
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ExampU 2. — Sam of centre-heights of the redundant prism, 11.7 ; side-slope, 
Utol. 

Opposite 117, under 0% Table VIL, divide by 100 . . 190.1 



TABLE XIV. 

Consists of a First and Second Part. The First Part is sufficiently desig- 
nated by its position before the other. The Tabular Quantity of the First 
Part is the Besidual Prism of Mean Height; that is, the prism of mean height 
with the redundant prism subtracted. The Tabular Quantity of the Second 
Part is one-third of that found in Table VII. opposite the same side number 
and under the same degree. The argument for the side column of the First 
Part is the unaugmenied sum of the centre-heights ; for the Second Part, the 
difference of the centre-heights. 

FIRST PART. 

Example. — Sum of centre-heights, 48.2 ; surface-slope, 16**. 

Opposite 48, under 15^ 5410.7 

Opposite 48, under 16°, take twice the difference . . . 39.4 

^Content of prism of mean height 6460.1 

This part of Table XIV. is used like Tables VIL to Xm. inclusive, except 
that the remarks following Example 1 under Table VIL do not apply. 

SECOND PART. 

Example. — ^Difference of centre-heights, 7.4 ; surfece-slope, 16®. 

Opposite 7, under 16° 27.1 

Opposite 7, under 16®, take four times the difference . . 8.3 

Third part of tabular number for 7;4 and 16®, in Table VII. . 80.4 

PROPORTIONAL INTERPOLATION FROM DEORKE TO DBORBE. 

Example I. — ^What is the tabular quantity in Table VII. corresponding to 58.7 under 18i®? 

Opposite 58.7, under 18*" 6277.0 

Opposite 58.7, under 19° 6527.2 

Take the half-sum 2)12804.2 

Tabular quantity for 18}*' 6402.1 

ExampU 2. — What is the tabular quantity in Table XIII. corresponding to 25.4 under 16}°? 

Opposite 25.4, under 16° 1461.0 

Opposite 25.4, under 17° 1407.7 

Take the half-sum 2)2868.7 

Tabular quantity for 16}° .... 1434.3 
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TABLE XV. 

Consists of a Fibst and Second Part. The First Part is sufficiently desig- 
nated by its position before the other. The Tabular Quantity of the First 
Part is the one-eighth of a square prisna. The argument of the side column 
is the whole feet in the augmented sum of centre-heights, which sum corre- 
sponds to the side of the base of the prism. The argument for the top is the 
tenths in the augmented sum. 

The Tabular Quantity of the Second Part is one-third of that contained in 
the First, with an equal argument. The argument is the difference of centre- 
heights. 

Both part« of the table are used in the same way. 

Example for ike First Part. — Sum of augmented centre-heights, 42.8. 
Opposite 42, under 8 848.07 

Exarrvple for the Second Part — ^Difference of centre-heights, 15.4. 
Opposite 16, under 4 86.6 

TABLES XVI. and XVH. 

Tabular Quantity, a Logarithm used, according to the rules of the text, 
for calculating cubical content. (See Articles 100 and 101.) 
Example for Table XVL — Surface-slope, 14° ; side-slope, 1 to 1. 

Opposite 14°, under 1 to 1. Logarithm .... 0.3289038 

Example for Table XYII. — Surface-slope, 9° ; side-slope, 1 J to 1. 
Opposite 9°, under \\ to 1. Logarithm .... 0.9180916 

TABLE XVin. 

Tabular Quantity, the Distance Outy measured from the centre along the 
surface, either on the long side up hill or on the short side down hill. The 
table is for the side-slope 1 to 1. The argument for the top is the augmented 
centre-height. 

Example, — Augmented centre-height, 42.7; surface-slope, 17°. Required 
the distance out up hill. 

Opposite 17°, under 4 (tens) 60.2 

Opposite 17°, under 2 (units) . 3.0 

Opposite 17°, under 7 (tenths) 1.1 

Distance out up hill . 64.3 

TABLE XrX. 

Tabular Quantity, a Logarithm^ to be used in computing horizontal dis- 
tances out. (See Articles 72 and 73.) 

Example. — Surface-slope, 18°; side-slope, 1 to 1. Required the logarithm 
for calculating the distance out towards the lower side of the surface-slope. 

Opposite 18°, under 1 to 1. Logarithm . . . . — 1.57678 
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TABLE XX. 

Tabular Quantity, a Logarithm for computing distances out from the 
centre along the surface, either on the long side up hill or the short side down 
hill. The distances are of the same kind as in Table XVIII. (See Art, 72.) 

Example. — Surface-slope, 17° ; side-slope, 1 to 1. Required the logarithm 
for computing the distance out up hill. 

Opposite 17°, under 1 to 1. Logarithm . . . . — 1.87686 

TABLE XXI. 

Tabular Quantity, the Eighth Part of a Bectangular Prism. The argument 
for the side column is the height of the base of the prism when the argument 
for the top is the breadth of the base, and vice versa. The height or the base 
corresponds to the sum or the difference of augmented centre-heights or of 
total bases. 

Example 1. — Height of the base, 33.6 ; breadth of the base, 87. 

Opposite 33.6, under 8 (tens) 1244.44 



Opposite 33.6, under 7 (units) 
Eighth part of the prism 

Example 2. — Take the same with 87 

Opposite 87, under 3 (tens) . 
Opposite 87, under 3 (units) . 
Opposite 87, under 6 (tenths) 

Eighth part of the prism 



108.89 



1353.33 



in the side column and 33.6 on top. 

.... . . 1208.33 

120.83 

24.17 



1353.33 



Example 3. — Finding the Bedundant Prism. (See Art. 112.) The sum of total 
bases for this prism is twice the width of roadbed. The double centre-height 
is found by Table IL Take the same prism, 100 feet long, given under Table 
L The double width of roadbed is 32.6. The double centre-height from 
Table 11. is 5.93. Opposite 32.6 and under 5.93 we find the content 89.5 as 
before. 



TABLE XXn. 

Tabular Quantity, the Whole Prism described under Table XXI. The 
arguments are the same, and can be changed in the same way. 
Example. — Take the same given for Table XXI. 

Opposite 33.6, under 8 (tens) 9955.6 

Opposite 33.6, under 7 (units) 871.1 

Content of the whole prism 10826.7 

If in either Table XXI. or XXII. both arguments exceed 120, divide one 
of them by 2, and take out the tabular quantity with the half-argument in the 
side. Then multiply the result by 2. 

F 
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TABLE XTOn. 

Tabular Quantity, a Logarithm for the calcnlatioii of the tabular quantity 
of Table XXI. The argument for the side column is the whole feet in the 
height or in the breadth of the base of the prism. The argument for the top 
is the tenths in the same. 

Example 1. — What are the logarithms proper for the example given under 
Table XXL ? 

Opposite 88, under 6. Logarithm 1.86911 

Opposite 87, under 0. Logarithm 1.77229 

It will be observed thsft if 5.98 in Example 8 under Table XXI. be multi- 
plied by 10, it becomes 59.3. We may take out the logarithm for 59.8, not 
forgetting to subtract 1 from the index. 

Example 2. — Take Example 3 under Table XXI. What are the logarithms 
proper for the sums of heights and bases 7 

Opposite 59, under 8, take 1 from the characteristic • . 0.60582 
Opposite 32, under 6 1.84599 

TABLE XXIV. 

Tabular Quantity, a Logarithm for computing the tabular quantity of Table 
XXn. This table is employed precisely like Table XXIIL 
Example. — Take the one under Table XXIL 

Opposite 88, under 6. Logarithm 1.81066 

Opposite 87, under 0. Logarithm 2.22884 



TABLE XXV. 

Tabular Quantity, the Logarithm of the tabular quantity of Table XV. 
tabular quantity is found as in that table. 
mple. — The side of the square base of a prism is 9.7. 

Ophite 9, under 7 1.6890899 

If 0.9030^00, or logarithm of 8, be added to this logarithm, the sum wiU be 
the logarithm of the whole content of the prism. 

TABLE XXVL 
Tabular Quantities, Common Logarithms. See Art. 129 (6) and note. 



TABLE A. 

Tabular Quantity, the degree of Surface-Slope corresponding to the natural 
tangent to radius 1. Find the given tangent in the column headed ^^ Tan- 
gent,*' and the required slope immediately opposite in the column headed 
« Slope/' 

TABLE B. 

Tabulab Quantity, a MuUipUer equal to twice the rate of side-slope. 
Under the ^ven side-slope find the multiplier. 
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Arranobmbnt of the Tablbs. — ^In Beveral cases the whole table is displayed at one riew. 
Except Tables XI. and XY., all those which cannot be displayed at one view show, wherever 
opened, their whole extent in one direction, — either of the side column or of the top line. 

Table XI., although continuous, is by its arrangement separated into two divisions. The first, 
ending on page 153, shows at one view the side column from 1 to 120 ; the second, beginning on 
page 154, shows at one view the side column from 121 to 240, with the same arrangement and 
extent of the top lines as are adopted in the first division. 

Table XV. consists of two Parts. The First Part, ending on page 197, shows at one view the 
whole extent of the top line ; the Second Part, beginning on page 198, is entirely displayed at one 
view. For want of space, the First Part is not designated by a separate heading. (See under 
Table XY., page 80.) 

Advantage has been taken of the spaces left upon pages 123 and 179, by the arrangement 
described, to insert Tables A and B. 
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Sedundant Fnsms. 



ROAD 
BEM 

1 
9 
8 










SIDE 1 


SLOPE 










It to 1. 


Itol. 


ftol. 


itol. 


itol. 


itol. 


.74 
2.96 
6.67 


.22 

•37 
•S» 


.98 
8.70 
8.88 


.28 
.46 
.65 


1.28 

4.94 

11.11 


•37 
.62 

.86 


1.86 

7.41 

16.67 


.56 

•93 
1.30 


2.78 
11.11 
25.00 


.83 
1.39 
1.94 


3.70 I. If 
14.81 1.85 
83.33 2.59 


4 
5 
6 


11.86 
18.52 
26.67 


.67 
.81 
.96 


14.81 
28.15 
88.88 


.83 

1.02 
1.20 


19.75 
80.86 
44.44 


I. II 
1.36 
1.60 


29.63 
46.30 
66.67 


1.67 
2.04 
2.41 


44.44 

69.44 

100.00 


2.50 
3.06 
3.61 


69.26 3.33 

92.59 4.07 

188.33 4.81 


1 
8 
9 


86.80 
47.41 
60.00 


I. II 
1.26 
1.41 


46.87 
69.26 
76.00 


1.39 

«'57 
1.76 


60.49 

79.01 

100.00 


1.85 
2.10 

^•35 


90.74 
118.52 
160.00 


2.78 
3-5a 


186.11 
177.78 
226.00 


4.17 
4.72 

5.28 


181.48 5.56 
237.04 6.30 
800.00 7.04 


10 
11 
19 


74.07 

89.68 

106.67 


1.56 

1.70 
1.85 


92.69 
112.04 
188.88 


1.94 

•2.13 

2.31 


123.46 
149.88 
177.78 


2.59 
2.84 
3.09 


186.19 
224.07 
266.67 


3.89 
4.26 
4.63 


277.78 
836.11 
400.00 


5.83 
6.39 
6.94 


370.87 7.78 
448.15 8.52 
638.83 9.26 


18 
14 
15 


126.19 
146.19 
166.67 


2.00 
2.15 
2.30 


156.48 
181.48 
208.88 


2.50 
2.69 
2.87 


208.64 
241.98 
277.78 


3-33 
3.58 

3.83 


812.96 
362.96 
416.67 


5.00 

5-37 
5^74 


469.44 
644.44 
626.00 


7.50 
8.06 
8.61 


625.93 10.00 
725.93 10.74 
833.38 11.48 


16 

n 

18 


189.68 
214.07 
240.00 


2.44 
2.59 
2.74 


287.04 
267.69 
800.00 


3.06 
3.24 

3-43 


816.06 
856.79 
400.00 


4.07 

4.3» 
4.57 


474.07 
635.19 
600.00 


6. 1 1 
6.48 
6.85 


711.11 
802.78 
900.00 


9.17 

9.72 

10.28 


948.16 12.22 
1070.37 12.96 
1200.00 13.70 


19 

ai 


267.41 
296.80 
826.67 


2.89 
3.04 

3'9 


884.26 
370.87 
408.88 


3.61 
3.80 
3.98 


445.68 
493.83 
544.44 


4.81 
5.06 

5-3" 


668.62 
740.74 
816.67 


7.22 

7.59 
7.96 


1002.78 
1111.11 
1226.00 


10.83 
11.39 
11.94 


1387.04 14.44 
1481.48 15.19 
1688.33 15.93 


99 
98 
94 


868.62 
891.85 
426.67 


3-33 
3.48 

3.63 


448.16 
489.81 
688.83 


4-17 

4.35 
4.54 


597.53 
653.09 
711.11 


5.56 
5.80 
6.05 


896.30 

979.68 

1066.67 


8.33 
8.70 
9.07 


1344.44 
1469.44 
1600.00 


12.50 
13.06 
13.61 


1792.69 16.67 
1969.26 17.41 
2133.33 18.15 


95 
96 
91 


462.96 
600.74 
640.00 


3.78 

3-93 

4.07 


678.70 
626.93 
676.00 


4.72 
4.91 
5.09 


771.60 
884.57 

eoo.oo 


6.30 
6.54 
6.79 


1157.41 
1251.86 
1860.00 


9-44 
9.81 

10.19 


1786.11 
1877.78 
2025.00 


14.17 
14.72 
15.28 


2814.81 18.89 
2508.70 19.63 
2700.00 20.37 


98 
99 
80 


680.74 
622.96 
666.67 


4.22 
4.37 
4-5^ 


726.93 
778.70 
888.38 


5.28 
5.46 
5.65 


967.90 
1038.27 
1111.11 


7.04 
7.28 

7-53 


1461.85 
1557.41 
1666.67 


10.56 
10.93 
11.30 


2177.78 
2386.11 
2500.00 


15.83 
16.39 
16.94 


2903.70 2 HI 
8114.81 21.85 
8388.33 22.59 


81 
89 
88 


711.86 
768.62 
806.67 


4.67 
4.81 
4.96 


889.81 

948.15 

1008.38 


5.83 
6.02 
6.20 


1186.42 
1264.20 
1344.44 


7.78 
8.02 

8.27 


1779.63 
1896.30 
2016.67 


11.67 
12.04 
12.41 


2669.44 
2844.44 
3025.00 


17.50 
18.06 
18.61 


3559.26 23.33 
8792.59 24.07 
4033.83 24.81 


84 
85 
86 

ROAI 


866.80 
907.41 
960.00 


S.ii 
5.26 
5.41 


1070.37 
1184.26 
1200.00 


6.39 
6.57 
6.76 


1427.16 
1512.36 
1600.00 


8.52 

8.77 
9.01 


2140.74 
2268.52 
2400.00 


12.78 
13.15 
13.52 


3211.11 
3402.78 
3600.00 


19.17 
19.72 
20.28 


4281.48 25.56 
4587.04 26.30 
4800.00 27.04 


U to 1. 


Itol. 


ftol. 


Jtol. 


itol. 


itol. 



86 



L 



^ 



TABLE n. 



Whole* Section Augments. 



ROAB 






SIDE 1 


SI.OFE 






2f toL 


2i to 1. 


2Jtol. 


2tol. 


l}tol. 


Utol. 


1 
9 
8 


.86 

.78 

1.09 


.40 

.80 

1.20 


.44 

.89 

1.88 


.60 
1.00 
1.60 


.67 
1.14 
1.71 


.67 
1.88 
2.00 


4 
5 
6 


1.46 
1.82 
2.18 


1.60 
2.00 
2.40 


1.78 
2.22 
2.67 


2.00 
2.60 
8.00 


2.29 
2.86 
8.48 


2.67 
8.88 
4.00 


1 
8 
9 


2.66 
2.91 
3.27 


2.80 
8.20 
8.60 


8.11 
8.66 
4.00 


8.60 
4.00 
4.60 


4.00 
4.67 
6.14 


4.67 
6.88 
6.00 


10 
11 
19 


8.64 
4.00 
4.86 


4.00 
4.40 
4.80 


4.44 
4.89 
6.88 


6.00 
6.60 
6.00 


6.71 
6.29 
6.86 


6.67 
7.88 
8.00 

• 


18 
14 
U 


4.78 
6.09 
6.46 


6.20 
6.60 
6.00 


6.78 
6.22 
6.67 


6.60 
7.00 
7.60 


7.48 
8.00 
8.67 


8.67 

9.88 

10.00 


16 
11 

18 


6.82 

6.18 

, 6.66 


6.40 
6.80 
7.20 


7.11 
7.66 
8.00 


8.00 
8.60 
9.00 


9.14 

9.71 

10.29 


10.67 
11.88 
12.00 


19 
W 
91 


6.91 
7.27 
7.64 


7.60 
8.00 
8.40 


8.44 
8.89 
9.88 


9.60 
10.00 
10.60 


10.86 
11.48 
12.00 


12.67 
18.88 
14.00 


98 
94 


8.00 
8.86 
8.78 


8.80 
9.20 
9.60 


9.78 
10.22 
10.67 


11.00 
11.60 
12.00 


12.67 
18.14 
18.71 


14.67 
16.88 
16.00 


98 
96 
91 


9.09 
9.46 
9.82 


10.00 
10.40 
10.80 


11.11 

11.66 

.12.00 


12.60 
18.00 
18.60 


14.29 
14.86 
16.48 


16.67 
17.88 
18.00 


98 
99 
89 


10.18 
10.66 
10.91 


11.20 
11.60 
12.00 


12.44 
12.89 
18.88 


14.00 
14.60 
16.00 


16.00 
16.67 
17.14 


18.67 
19.88 
20.00 


81 
89 
88 


11.27 
11.64 
12.00 


12.40 
12.80 
18.20 


18.78 
14.22 
14.67 


16.60 
16.00 
16.60 


17,71 
18.29 
18.86 


20.67 
81.88 
22.00 


84 
88 
86 

ROAB 
BEOS. 


12.86 
12.78 
18.09 


18.60 
14.00 
14.40 


16.11 
16.66 
16.00 


17.00 
17.60 
18.00 


19.48 
20.00 
20.67 


22.67 
28.88 
94.00 


2itol. 


2] to 1. 


2}toL 


2tol. 


Utol. 


IJtoL 



86 



TABLE II. 


Whole- Section 


Augments. 






1 

8 


SIDE SLOPE 


Utol. 


Itol. 


ftol. 


itol. 


itol. 


itol. 


.80 
1.60 
2.40 


1.00 
2.00 
8.00 


1.83 
2.67 
4.00 


2.00 
4.00 
6.00 


8.00 
6.00 
9.00 


4.00 

8.00 

12.00 


4 
8 

6 


8.20 
4.00 
4.80 


4.00 
6.00 
6.00 


6.38 
6.67 
8.00 


8.00 
10.00 
12.00 


12.00 
15.00 
18.00 • 


16.00 
20.00 
24.00 


1 
8 
9 


6.60 
6.40 
7.20 


7.00 
8.00 
9.00 


9.88 
10.67 
12.00 


14,00 
16.00 
18.00 


21.00 
24.00 
27.00 


28.00 
32.00 
86.00 


18 
11 


8.00 
8.80 
9.60 

■ 


10.00 
11.00 
12.00 


18.88 
14.67 
16.00 


20.00 
22.00 
24.00 


80.00 
88.00 
86.00 


40.00 
44.00 
48.00 


18 
14 
18 


10.40 
11.20 
12.00 


18.00 
14.00 
16.00 


17.88 
18.67 
20.00 


26.00 
28.00 
30.00 


89.00 
42.00 
45.00 


52.00 
56.00 
60.00 


18 
K 

18 


12.80 
18.60 
14.40 


16.00 
17.00 
18.00 


21.88 
22.67 
24.00 


82.00 
34.00 
86.00 


48.00 
51.00 
64.00 


64.00 
68.00 
72.00 


19 

ai 


15.20 
16.00 
10.80 


19.00 
20.00 
21.00 


25.88 
26.67 
28.00 


88.00 
40.00 
42.00 


57.00 
60.00 
68.00 


76.00 
80.00 
84.00 


88 
i4 


17.60 
18.40 
19.20 


22.00 
28.00 
24.00 


29.88 
80.67 
82.00 


44.00 
46.00 
48.00 


66.00 
69.00 
72.00 


88.00 
92.00 
96.00 


88 

86 


20.00 
20.80 
21.60 


25.00 
26.00 
27.00 


88.88 
84.67 
86.00 


50.00 
62.00 
64.00 


75.00 
78.00 
81.00 


100.00 
104.00 
108.00 


88 
39 
86 


22.40 
23.20 
24.00 


28.00 
29.00 
80.00 


87.88 
88.67 
40.00 


56.00 
68.00 
60.00 


84.00 
87.00 
90.00 


112.00 
116.00 
120.00 


81 
88 

;88 

• 


24.80 
26.60 
26.40 


• 81.00 
82.00 
88.00 


41.83 
42.67 
44.00 


62.00 
64.00 
66.00 


98.00 
96.00 
99.00 


124.00 
128.00 
132.00 


84 
85 
86 

1018 
8KN. 


27.20 

. 28.00 

28.80 


84.00 
85.00 
86.00 


45.83 
46.67 
48.00 


68.00 
70.00 
72.00 


102.00 
105.00 
106.00 


186.00 
140.00 
144.00 


IJtol. 


Itol. 


JtoL 


Jtol. 


itoL 


itol. 
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m. Sub-Section Augments for He^^hts. 



0° 


1= 


2» 


3° 


4° 


6' 


00.00 
00.00 
00.00 


0.01 
0.02 

0.08 


0.02 
O.0S 
0.06 


0.08 
0.06 
0.08 


0.08 
0.07 
0.10 


0.O4 
0,09 
0.18 


00.00 
00,00 
00.00 


0.08 
0.04 
0.05 


0.07 
0.09 
0.10 


0.10 
0.18 
0.18 


G.14 
0.17 

0.21 


0.17 
0.22 
0.26 


00.00 
00.00 
00.00 


0.06 
0.07 

o.oe 


0.12 ■ 
0.14 

0.16 


0.18 

0.21 
0.24 


0.24 
0.28 
0.81 


0.81 

0.86 
0.89 


oaoo 

00.00 
00.00 


O.0S 
0.10 
0.10 


0.17 
0.19 
0.21 


0.26 
0.20 
0.81 


0.86 
0,88 
0.42 


0.44 
0.48 
0.62 


00.00 
00.00 
00.00 


0.11 
0.12 
O.IS 


0.28 
0.24 
0.26 


0.84 
0.87 

0.89 


0.45 
0,49 
0.62 


0.57 

0.61 
0.66 


00.00 

00.00 
00.00 


0.H 
0.16 

o.ie 


0.28 
0.80 
0.81 


0.42 
0,46 
0.47 


0.50 
0.59 
0.88 


0.70 
0.74 
0.7» 


00,00 

00.00 
00.00 


0.17 

0.17 
0.18 


0.88 
0.86 
0.87 


0.60 

0.52 
0.65 


0.66 
0.70 
0.78 


0.88 

0.87 
0.92 


00.00 
00,00 
00.00 


0.10 
0,20 
0.21 


O.BS 
0.40 
0.42 


0.68 

0.60 
0.68 


0.77 
0.80 
0.84 


0.96 
l.Ol 
1.06 


00,00 
00.00 

00.00 


0.22 
0.28 
0.24 


0.44 
0.46 
0.47 


0.68 
0.88 
0.71 


0,87 
0,91 
0,94 


1.09 
1.14 

1.16 


00,00 
00.00 
00,00 


0.2* 
0,2B 
0,26 


0.49 

0.61 
0.62 


0.78 

0.76 
0.79 


0.98 
1.01 

1.06 


1.22 
1.27 
1.81 


00.00 

00.00 
00,00 


0.27 
0,28 
0.29 


0.64 
0.66 
0.68 


0.81 
0.84 
0,86 


1,08 
1.12 

1,16 


1.86 
1.40 
1.44 


00.00 
00.00 
00.00 


0.80 
0.81 
0.31 


0.69 
0.61 
0.B8 


0.89 

0.92 
0.94 


1.19 

1,22 
1.26 


1.48 
1.5S 
1.67 


0" 


1° 


3" 


3- 


4' 


8° 



TABLE nL Snb-Section Augments for Heights. 



lOAD 
BIDS. 

1 
2 

8 


6<» 


T 


8** 


9« 


10° 


U? 


0.05 
0.11 
0.16 


0.06 
0.12 
0.18 


0.07 
0.14 
0.21 


0.08 
0.16 
0.24 


0.09 
0.18 
0.26 


0.10 
0.19 
0.29 


4 
5 

6 


0.21 
0.26 
0.82 


0.25 
0.81 
0.87 


0.28 
0.85 
0.42 


0.82 
0.40 
0.48 


0.86 
0.44 
0.53 


0.89 
0.49 
0.58 


7 
8 
9 


0.87 
0.42 
0.47 


0.48 
0.49 
0.55 


0.49 
0.56 
0.68 


0.56 
0.68 
0.71 


0.62 
0.71 
0.79 


0.68 
0.78 
0.87 


10 
11 
19 


0.68 
0.58 
0.68 


0.61 
0.68 
0.74 


0.70 
0.77 
0.84 


0.79 
0.87 
0.96 


0.88 
0.97 
1.06 


0.97 
1.07 
1.17 


18 
14 
15 


0.68 
0.74 
0.79 


0.80 
0.86 
0.92 


0.91 
0.98 
1.05 


1.08 
1.11 
1.19 


• 

1.15 
1.28 
1.82 


1.96 
1.86 
1.46 


16 
11 

18 


0.84 
0.89 
0.96 


0.98 
1.04 
1.11 


1.12 
1.19 
1.26 


1.27 
1.85 
1.48 


1.41 
1.60 
1.59 


1.66 
1.65 
1.75 

1 


19 

ai 


1.00 
1.05 
1.10 


1.17 
1.28 
1.29 


1.84 
1.41 
1.48 


1.50 

1.58 
1.66 


1.68 
1.76 
1.8& 


1.85 
1.94 
2.04 


99 
98 
94 


1.16 
1.21 
1.26 


1.85 
1.41 
1.47 


1.56 
1.62 
1.69 


1.74 
1.82 
1.90 


1.94 
2.0& 
2.12 


2.14 
2.24 
2.88 


95 
96 
97 


1.81 
1.87 
1.42 


1.68 
1.60 
1.66 


1.76 
1.83 
1.90 


1.98 
2.06 
2.14 


2.20 
2.29 
2.38 


2.48 
2.68 
2.62 


• 

98 
99 
80 


1.47 
1.52 
1.58 

• 


1.72 
1.78 
1.84 


1.97 
2.04 
2.11 


2.22 
2.80 
2.88 


2.47 
2.56 
2.04 


2.72 
2.82 
2.92 


81 
89 
88 


1.68 
1.68 
1.78 


1.90 
1.96 
2.08 


2.18 
2.25 
2.82 


2.45 
2.6& 
2.61 


2.78 
2.82 
2.91 


8.01 
8.11 
8.21 


84 
85 
86 

ROAD 
BEDS. 


1.79 
1.84 
1.89 


2.09 
2.15 
2.21 


2.89 
2.46 
2.68 


2.69> 
2.77 
2.8& 


8.00 
8.09 
8.17 


8.80 
8.40 
8.50 


6« 


T 


8** 


90 


IQo 


U** 
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am. 


Snbi^eetkai Augments for Heights. 




la" 


18» 


14" 


15" 


16- 


17» 


0.11 
0.21 
0.82 


0.12 
0.28 
0.86 


0.12 
0.26 
0.87 


0.18 
0.27 
0.40 


0.14 
0.29 
0.48 


0.15 
0.81 
0.46 


0,48 
0.68 
0.M 


0.46 
0.68 
0.69 


0.60 
0.62 
0.75 


0.64 
0.67 
0.80 


0.67 
0.72 
0.86 


0.61 

0.76 
0.92 


0.74 
0.8fi 
0.96 


0.81 
0.92 

1.04 


0.87 
1.00 
1.12 


0.94 
1.07 
1.21 


1.00 

1,16 
1,29 


1.07 

1.22 
1,88 


i.oa 

1.17 
1.2B 


1.16 
1.27 
1.89 


1.2S 
1.87 
1.60 


1.84 
1.47 
1.61 


1.48 

1.68 
1.72 


I.5S 
1.68 
1.83 


1.88 
1.49 
1.69 


1.60 
1.62 
1.78 


1.62 
1.76 
1.87 


1.74 

i.se 

2.01 


1.86 
2.01 
2.16 


1.98 
2.14 
2.29 


1.70 
1.81 
1.91 


1.8G 
1.96 
2.06 


1.99 
2.12 
2.24 


2.14 
2.28 
2.41 


2.29 
2.44 
2.68 


2.46 


2.02 
2.18 
2.23 


2.19 
2.31 
2.42 


2.87 
2.40 
2.62 


2.66 
2.68 
2.81 


2.72 
2.87 
8.01 


2,90 
8.06 
8,21 


2.84 
2.44 
2.66 


2.64 
2.66 
2.77 


2.74 
2.87 
2.99 


2.9fi 
8.08 
8.22 


8,16 
8.80 
8.44 


8.86 
8.e2 
3.67 


2.86 
2.76 
2.87 


2.89 
8.00 
8.12 


8,12 
8.24 
8.8T 


8.86 
8.48 
8.62 


8.68 
8,78 
3.87 


3.82 
8.97 
4.18 


2.98 
3.08 
8.19 


8.28 
8.S6 
8.46 


8.49 
8.S2 
8.74 


8.76 
8.S0 
4.02 


4.01 
4.16 
4.80 


4.28 
4.43 
4.S9 


8.29 
8.40 
8.61 


8.68 
8.69 
8.81 


8.86 
8.99 
4.11 


4.1S 
4.29 
4.42 


4.44 

4,69 
4.78 


4.74 
4.89 
6.04 


8.61 
8.72 
8.83 


8.92 
4.04 
4.16 


4.24 
4.86 
4.49 


4.66 
4.69 
4.82 


4.87 
6.02 
6.16 


6.20 
6.86 
6.60 


IS" 


18" 


U" 


16" 


16" 


17" I 



TABLE nL 


Sub-Section Augments for Heights. 




EOH 
BINl 

1 
s 


180 


19» 


20« 


2V 


22* 


23* 


0.16 
0.82 
0.49 


0.17 
0.84 
0.62 


0.18 
0.86 
0.66 


0.19 
0.88 
0.68 


0.20 
0.40 
0.61 


0.21 
0.42 
0.64 


4 
5 

• 


0.66 
0.81 
0.97 


0.69 
0.86 
1.08 


0.78 
0.91 
1.09 


0.77 
0.96 
1.16 


0.81 
1.01 
1.21 


0.86 
1.06 
1.27 


7 

8 
9 


1.14 
1.80 
1.46 


1.21 
1.88 
1.66 


1.27 
1.46 
1.64 


1.84 
1.64 
1.78 


1.41 
1.62 
1.82 


1.49 
1.70 
1.91 


18 
11 
18 


1.62 
1.79 
1.96 


1.72 
1.89 
2.07 


1.82 
2.00 
2.18 


1.92 
2.11 
2.80 


2.02 
2.22 
2.42 


2.12 
2.88 
2.66 


18 
14 
18 


2.11 
2.27 
2.44 


2.24 
2.41 
2.68 


2.87 
2.66 
2.78 


2.60 
2.69 
2.88 


2.68 
2.88 
8.08 


2.76 
2.97 
8.18 


18 
17 
18 


2.60 
2.76 
2.92 


2.76 

2.98 
8.10 


2.91 
8.09 
8.28 


8.07 
8.26 
8.46 


8.28 
8.48 
8.64 


8.40 
8.61 
8.82 


18 
88 
91 


8.09 
8.26 
8.41 


8.27 
8.44 
8.62 


8.46 
8.64 
8.82 


8.66 
8.84 
4.08 


8.84 
4.04 
4.24 


4.08 
4.24 
4.46 


88 

88 
94 


8.67 
8.74 
8.90 


8.79 
8.96 
4.18 


4.00 
4.19 
4.87 


4.22 
4.41 
4.61 

• 


4.44 
4.66 
4.86 


. 4.67 
4.88 
6.09 


85 

98 
91 


4.06 
4.22 
4.89 


4.80 

4.48 
4.66 


4.66 
4.78 
4.91 


4.80 
4.99 
6.18 


6.06 
6.26 
6.46 


6.81 
6.62 
6.73 


98 
99 
89 


4.66 
4.71 
4.87 


4.82 
4.99 
6.16 


6.10 
6.28 
6.46 


6.87 
6.67 
6.76 


6.66 
6.86 
6.06 


6.94 
6.16 
6.37 


81 
89 
88 


6.04 
6.20 
6.86 


6.84 
6.61 
6.68 


6.64 
6.82 
6.01 


6.96 
6.14 
6.88 


6.26 
6.46 
6.67 

m 


6.68 
6.79 
7.00 


84 

. 85 

88 

ton 


6.62 
6.69 
6.86 


6.86 
6.08 
6.20 


6.19 
6.87 
6.66 


6.68 
6.72 
6.91 


6.87 
7.07 
7.27 


7.22 
7.48 

7.64 


180 


19» 


20* 


21* 


22* 


28* 
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za. 


Sub-Section Augments for Heights. 




M° 


26= 


26" 


27" 


28° 


20° 


0.22 
0.46 
0.67 


0.23 
0.47 

0.70 


0.24 
0.49 
0.78 


0.25 
0.61 
0.76 


0.27 
0.68 
0.80 


0.28 
0.55 
0.88 


0.89 
1.11 
1.84 


0.93 
1.17 
1.40 


0.S8 
1.22 
1.46 


l.OZ 

1,27 
1.53 


1.06 
1.88 
1.60 


. i.n 

1.89 
1.66 


1.56 
1.78 
2.00 


1.68 
1,87 
2.10 


1.71 
1.95 
2.10 


1.78 
2.04 

2.29 


1.86 
2.18 
2.39 


1.94 

2.22 
2A9 


2.2S 
2.46 
2.67 


2.88 

2.56 
2.80 


2.44 
2.68 
2.98 


2.65 

2.80 
3.06 


2.66 

2.92 
B.1B 


2.77 
8.05 

8.88 


2.8S 
8.12 
8.84 


3.08 
8.26 
B.50 


8.17 
8.41 
8.66 


3,81 

8.67 
8.82 


8.46 
8.72 
8.99 


8.60 
4;i6 


8.6G 
8.76 
4.01 


8.78 
8.06 

4.20 


8.90 
4.16 
4.89 


4.08 
4.88 
4.59 


4.26 
4.62 
4.79 


4.48 
4.71 
4.99 


4.28 
4.46 

4.67 


4.48 

4.66 
4.90 


4.68 
4.SS 
5.12 


4.84 
6.10 
6.36 


6.06 
6.32 
6.58 


6.27 
6.54 
6.82 


4.M 
5.12 
&.84 


6.18 

5^60 


5.87 

5.61 
6.86 


6.60 
6.86 

8.11 


6.86 
6.11 
6.88 


6.10 

6.87 
6.68 


5.67 
6.79 
6.01 


6.88 
8.06 
6.S0 


6.10 

6.84 
6.68 


e.87 

6.62 
6.S6 


6.66 
6.91 
7.18 


6.68 
7.21 
7.18 


6.28 

6.46 
6.68 


6.5S 

6.76 
6.99 


6.88 

7,07 
7,82 


7,18 
7.89 
7.64 


7.44 
7.71 
7.98 


7.76 
8.04 
8.81 . 


6.90 
7.12 
7.86 


7.28 

7.46 
7.69 


7.66 
7.80 
8.06 


7.90 
8.15 

8.41 


8.24 
8.61 

8.77 


B.59 
8.87 
B.16 


7.67 
7.79 
8.01 


7.08 
8.16 
8.89 


8.20 
8.64 

8.78 


8.66 
8.92 
9.17 


9.04 
9.80 
9.67 


9.42 
9.70 
9.98 


24" 


SB' 


26° 


27" 


28° 


29° 



TABLE nL Sub-Section Augments for 



EOA» 
BEM. 

1 
9 

S 


80*» 


8V 


82** 


BB** 


84*' 


86^ 


0.29 
0.68 
0.87 


0.80 
0.60 
0.90 


0.31 
0.62 
0.94 


0.82 
0.66 
0.97 


0.84 
0.67 
1.01 


0.86 
0.70 
1.06 


4 
5 

6 


1.16 
1.44 
1.78 


1.20 
1.60 
1.80 


1.26 
1.66 
1.87 


1.80 
1.62 
1.96 


1.86 
1.69 
2.02 


1.40 
1.76 
2.10 


7 
8 
9 


2.02 
2.81 
2.60 


2.10 
2.40 
2.70 


2.19 
2.60 
2.81 


2.27 
2.60 
2.92 


2.86 
2.70 
8.04 


2.45 
2.80 
8.16 


10 
11 
IS 


2.89 
8.18 
8.46 


8.00 
8.80 
8.61 


8.12 
8.44 
8.76 


8.26 
8.67 
8.90 


8.87 
8.71 
4.05 


8,60 • 

8.86 

4.20 


IS 
14 
U 


8.76 
4.04 
4.88 


8.91 
4.21 
4.61 


4.06 
4.87 
4.69 


4.22 
4.66 
4.87 


4.88 
4.72 
6.06 


4.66 
4.90 
6.26 


16 
11 

18 


4.62 
4.01 
6.20 


4.81 
6.11 
6.41 


6.00 
6.81 
6.62 


6.20 
6.62 

6.84 


6.40 
5.78 
6.07 


5.60 
5.96 
6.80 


19 
21 


6.48 
6.77 
6.06 


6.71 
6.01 
6.81 


5.94 
6.26 
6.66 


6.17 
6.49 
6.82 


6.41 
6.76 
7.08 


6.66 
7.00 
7.85 


99 
9t 
94 


6.86 
6.64 
6.98 


6.61 
6.91 
7.21 


6.87 
7.19 
7.60 


7.14 
7.47 
7.79 


7.42 
7.76 
8.09 


7.70 
8.06 
8.40 


95 
96 
91 


7.22 
7.61 
7.79 


7.61 
7.81 
8.11 


7.81 
8.12 
8.44 


8.12 
8.44 
8.77 


8.48 

8.77 
9.11 


8.76 
9.10 
9.46 


98 
99 
SO 


8.08 
8.87 
8.66 


8.41 
8.71 
9.01 


8.76 
9.06 
9.87 


9.09 
9.42 
9.74 


9.44 

9.78 

10.12 


9.80 
10.16 
10.60 


81 
89 
88 


8.96 
9.24 
9.68 


9.81 
9.61 
9.91 


9.69 
10.00 
10.81 


10.07 
10.89 
10.72 


10.45 
10.79 
11.18 


10.86 
11.20 
11.56 


84 
85 
86 

KOIB 
BEK 


9.81 
10.10 
10.89 


10.21 
10.62 
10.82 


10.62 
10.94 
11.26 


11.04 
11.86 
11.69 


11.47 
11.80 
12.14 


11.90 
12.26 
12.60 

• 


80** 


sr 


82** 


88'' 


84** 


SS** 
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TABLE IV. 


Lengths of Sub-Sections. 






nrr. 


1 


2 


8 


4 


6 


MPT. 

0.1 
0.2 
0.S 


1 

0.1 

1 0.2 

0.8 

1 


1000.00 
500.00 
888.88 


2000.00 

1000.00 

666.67 


8000.00 
1500.00 
1000.00 


4000.00 
2000.00 
1888.88 


6000.00 

2500.00 
1666.67 


0.4 
0.5 
0.0 


250.00 
200.00 
166.67 


600.00 
400.00 
888.88 


750.00 
600.00 
500.00 


1000.00 
800.00 
666.67 


1250.00 

1000.00 

888.88 


0.4 

0.5 
•JS 


0.7 
0.8 


142.86 
125.00 
111.11 


285.71 
250.00 • 
222.22 


428.57 
875.00 
888.88 


671.48 
500.00 
444.44 


714.29 
625.00 
656.66 


0.7 

0.8 
OJI 


1.0 
1.1 

1.2 

1 


100.00 
90.91 
88.88 


200.00 
181.82 
J66.67 


800.00 
272.78 
250.00 


400.00 
868.64 
888.88 


600.00 
464.65 
416.67 


IjS 
LI 
1.2 


1.8 
1.4 

4.5 

j 


76.92 
71.48 
66.67 


153.85 

. 142.86 

188.88 


280.77 
214.29 
200.00 


807.69 
285.71 
266.67 


884.62 
857.14 
888.88 


1^ 
1.4 
1.5 


1.0 
1.7 
1.8 


62.50 
58.62 
55.56 


125.00 
117.66 
111.11 


187.50 
176.47 
166.67 


250.00 
285.29 
222.22 


812.60 

294.12 
277.78 


lUI 

1.7 
1.8 


1.9 
2.0 
2.1 


52.68 
50.00 
47.62 


105.26 

100.00 

95.24 


157.89 
150.00 
142.86 


210.68 
200.00 
190.48 


268.16 
250.00 
288.10 


2.0 

9a 


2.2 
2.8 
2.4 


45.45 
48.48 
41.67 


90.01 
86.96 
88.88 


186.86 
180.48 
125.00 


181.82 
178.91 
166.67 


227.27 
217.89 
208.88 


2.2 
2.8 
2.4 


2.5 
2.0 
2.7 


40.00 
88.46 
87.04 


80.00 
76.98 
74.07 


120.00 
115.89 
111.11 


160.00 
168.85 
148.16 


200.00 
192.81 
185.19 


2.5 
241 

2.7 


2.8 
2.9 
8.0 


85.71 
84.48 
88.38 


71.48 
68.97 
66.67 


107.14 
108.45 
100.00 


142.86 
187.98 
188.88 


178.67 
172.41 
166.67 


9.8 
8j8 


8.1 
8.2 


82.26 
81.26 
80.80 


64.52 
62.50 
60.61 


96.77 
98.75 
90.91 


129.08 
125.00 
121.21 


161.29 
156.25 
161.62 


8.1 
8.S 
8.S 


8.4 
M 


29.41 
28.57 
27.78 


58.82 
57.14 
55.56 


88.24 
85.71 
88.88 


117.66 
114.29 
111.11 


147.06 
142.86 
188.89 


8.4 
8.5 
8.8 


8.7 
8.8 
8.9 


27.08 
26.82 
25.64 


54.05 
52.68 
51.28 


81.08 
78.95 
76.92 


108.11 
105.26 
102.66 


186.14 
181.68 
128.21 


8.7 

8.8 
8.8 


4.0 
4.1 
4J 


25.00 
24.89 
28.81 


50.00 
48.78 
47.62 


75.00 
78.17 
71.48 


100.00 
97.56 
95.24 


126.00 
121.95 
119.06 


4.8 
4JI 

4.2 


4.8 
4.4 


28.26 
22.78 
22.22 


46.51 
45.45 
44.44 


69.77 
68.18 
66.67 


98.02 
90.91 
88.89 


116.28 
118.64 
111.11 


4.8 
4.4 
4.5 


iS 
4.7 

4^ 


21.74 
21.28 
20.88 


48.48 
42.55 
41.67 


65.22 
68.88 
62.50 


86.96 
85.11 
88.88 


108.70 
106.88 
104.17 


4.8 

4.7 
4.8 


4.9 
5.0 


20.41 
20.00 


40.82 
40.00 


61.22 
60.00 


81.68 
80.00 


102.04 
100.00 


4J 


Nir. 


1 


2 


3 


4 


6 


mr. 
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TABLE IV. 



Lengthf of Sub-Sections. 



Mff. 


6 


7 


S 


9 


10 


MFP. 


0.1 
0l2 
04 


6000.00 
8000.00 
2000.00 


7000.00 
8600.00 
2888.88 


8000.00 
4000.00 
2666.67 


9000.00 
4600.00 
8000.00 


10000.00 
6000.00 
8888.88 


0.1 
Ol9 
04 


0.4 
0.8 


1600.00 
1200.00 
1000.00 


1760.00 
1400.00 
1166.67 


2000.00 
1600.00 
1888.88 


2260.00 
1800.00 
1600.00 


2600.00 
2000.00 
1666.67 


0.4 
0.8 
04 


0.8 


867.14 
760.00 
666.67 


1000.00 
876.00 
777.78 


1142.86 

1000.00 

888.89 


. 1285.71 
1126.00 
1000.00 


1428.67 
1260.00 
1111.11 


Ol8 

04 


iS 

1.1 
1.9 


600.00 
646.46 
600.00 


700.00 
686.86 
688.88 


800.00 
727.27 
666.67 


900.00 
818.18 
760.00 


1000.00 
909.09 
888.88 


14 
1.1 
1.9 


1.8 
1.4 
1.8 


461.64 
428.67 
400.00 


688.46 

* 600.00 

466.67 


616.88 
671.48 
688.88 


692.81 
642.86* . 
600.00 


769.28 
714.29 
666.67 


14 
U 
14 


IS 
1.1 
1.8 


876.00 
862.94 
888.88 


487.60 
411.76 
888.89 


600.00 
470.69 
444.44 


662.60 
629.41 
600.00 


626.00 
688.24 
666.66 


14 
1.7 
1.8 


1.0 
9.0 
9.1 


816.79 
800.00 
286.71 


868.42 
860.00 
888.88 


421.06 
400.00 
880.96 


478.68 
460.00 
428.67 


626.82 
600.00 
476.19 


14 
9.0 
9.1 


9.9 
9.4 


272.78 
260.87 
260.00 


818.18 
804.86 
291.67 


868.64 
847.88 
888.88 


409.09 
891.80 
876.00 


464^6 
484.78 
416.67 


9.9 
94 
9.4 


9.8 
9.0 
9.7 


240.00 
280.78 
222.22 


280.00 
269.24 
269.26 


820.00 
807.70 
296.80 


860.00 
846.16 
888.88 


400.00 
884.68 
870.87 


94 
9.0 
9.7 


9.8 
9.0 
8.0 


214.29 
206.90 
200.00 


260.00 
241.88 
288.88 


286.71 
276.86 
266.67 


821.48 
810.84 
800.00 


867.14 
844.88 
888.88 


94 
94 
84 


8.1 
8.9 

1 ^ 


198.66 
187.60 
181.82 


226.81 
218.76 
212.12 


268.06 
260.00 
242.42 


290.82 
281.26 
272.78 


822.58 
812.60 
808.08 


8.1 
8.9 
84 


8.4 
8.8 

841 


176.47 
171.48 
166.67 


206.88 
200.00 
194.44 


286.29 
228.67 
222.22 


264.71 
267.14 
260.00 


294.12 
286.71 
277.78 


8.4 
84 
8.6 


8.7 

8.8 
8.0 


162.16 
167.89 
168.86 


189.19 
184.21 
179.49 


216.22 
210.68 
206.18 


248.24 
286.84 
280.77 


270.27 
268.16 
266.41 


8.7 
84 
84 


4.1 
4.9 


160.00 
146.84 
142.86 


176.00 
170.78 
166.67 


200.00 
196.12 
190.48 


226.00 
219.61 
214.29 


260.00 
248.90 
288.10 


44 
4.1 
4,9 


4.8 
4.4 
4.8 


189.64 
186.86 
188.88 


162.79 
169.09 
166.66 


186.06 
181.82 
177.78 


200.80 
204.56 
200.00 


282.66 
227.27 
222.22 


44 

4.4 
44 


441 
4.7 

4.8 


180.48 
127.66 
126.00 


162,17 
148.04 
146.88 


178.91 
170.21 
166.67 


196.66 
191.49 
187.60 


217.89 
212.77 
208.88 


44 
4.7 

44 


4J 
84 


122.46 
120.00 


148.86 

140.00 


168.27 
160.00 


188.67 
180.00 


204.08 
200.00 


44 
84 


Nir. 


6 


7 

• 


S 


9 


10 


itfP. 
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TABLE IV. 


Lengths of Sub-Sections. 






DIPP. 


1 


2 


8 


4 


5 


NFP. 


5.1 
5.2 
5.3 


19.61 
19.28 
18.87 


89.22 
88.46 
87.74 


58.82 
67.69 
66.60 


78.48 
76.98 
76.47 


98.04 
96.16 
94.84 


5.1 
5.2 
54 


54 
5.5 
5.6 


18.62 
18.18 
17.86 


87.04 
86.86 
86.71 


66.56 
64.65 
68.67 


74.07 
72.78 
71.48 


92.59 
90.91 
89.29 


54 


5.7 

5.8 
5J» 


17.54 
17.24 
16.96 


85.09 
84.48 
88.90 


62.68 
61.72 
60.86 


70.18 
68.97 
67.80 


87.72 
86.21 
84.76 


5.7 
5.8 
5J» 


6.0 
6.1 
6.2 


16.67 
16.89 
16.18 


88.83 

4 82.79 
82.26 


60.00 
49.18 
48.89 


66.67 
65.57 
64.52 


88.88 
81.97 
80.65 


6.0 
6.1 
6.2 


6.3 
6.4 
6.5 


15.87 
15.68 
16.88 


81.76 
81.25 
80.77 


47.62 
46.88 
46.16 


68.49 
62.5a 
61.64 


79.87 
78.18 
76.92 


64 
6.5 


6.6 
6.7 

6.8 


16.15 
14.98 
14.71 


80.80 
29.85 
29.41 


45.45 
44.78 
44.12 


6Ck61 
59.70 
68.82 


75.76 
74.68 
78.68 


6.6 
6.7 

6.8 


6.9 
7.6 
7.1 


14.49 
14.29 
14.08 


28.99 
28.57 
28.17 


48.48 
42.86 
42.25 


57.97 
57.14 
66.84 


72.46 
71.48 
70.42 


6.9 
7.1 


7.2 
7.3 
7.4 


18.89 
18.70 
18.61 


27.78 
27.40 
27.08 


41.67 
41.10 
40.64 


65.66 
64.79 
64.06 


69.44 
68.49 
67.57 


7.2 
74 
74 


7.5 
7.6 
7.7 


18.88 
18.16 
12.99 


26.67 
26.82 
25.97 


40.00 
89.47 
88.96 


68.88 
62.68 
61.96 


66.67 
65.79 
64.94 


74 
74 
7.7 


7^ 
7.9 
8.0 


12.82 
12.66 
12.60 


25.64 
25.82 
25.00 


88.46 
87.97 
87.60 


61.28 
60.63 
60.00 


64.10 
68.29 
62.50 


74 
74 

84' 


8.1 

8.2 
8.3 


12.86 
12.20 
12.05 


24.69 
24.89 
24.10 


87.04 
86.69 
86.14 


49.88 
48.78 
48.19 


61.78 
60.98 
60.24 


8.1 1 

8.2 
84 


8.4 
8.5 
8.6 


11.90 
11.76 
11.68 


28.81 
28.68 
28.26 


85:71 
85.29 
84.88 


47.62 
47.06 
46.61 


69.52 

68.82 
68.14 


84 
84 
84 


8.7 
8.8 
8.9 


11.49 
11.86 
11.24 


22.99 
22.78 
22.47 


84.48 
84.09 
88.71 


45.98 
46.46 
44.94 


67.47 
66.82 
66.18 


8.7 
84 
84 


9.0 
9.1 
9.2 


11.11 
10.99 
10.87 


22.22 
21.98 
21.74 


88.88 
82.97 
82.61 


44.44 
48.96 
48.48 


65.56 
64.95 
64.85 


94 
9.1 I 
94 


9.3 
9.4 
9.5 


10.76 
10.64 
10.58 


21.61 
21.28 
21.06 


82.26 
81.91 
81.68 


48.01 
42.65 
42.11 


68.76 
68.19 
62.68 


94 
94 
94 


9.6 
9.7 

9.8 


10.42 
10.81 
10.20 


20.88 
20.62 
20.41 


81.26 
80.98 
80.61 


41.67 
41.24 
40.82 


62.08 
61.55 
61.02 


94 
9.7 
94 


9.9 
10.0 


10.10 
10.00 


20.20 
20.00 


80.80 
80.00 


40.40 
40.00 


60.61 
60.00 


94 
104 


MPP. 


1 


2 


8 


4 


6 


MPP. 
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TABLE IV. 



Lengths of Sub-Sections. 



»lfp. 

5.1 
5.2 
5.S 





7 


8 


9 


10 


DIPT. 


117.65 
116.89 
118.21 


187.26 
184.62 
182.08 


166.86 
168.86 
160.94 


176.47 
178.08 
169.81 


196.08 
192.81 
188.68 


5.1 
5.2 
5U{ 


5.4 
5.5 


111.11 
109.09 
107.14 


129.68 
127.27 
126.00 


148.16 
146.46 
142.86 


166.67 
168.64 
160.71 


186.19 
181.82 
178.67 


5.4 
5J» 


5.8 
5.9 


105.26 

. 108.^6 

101.69 


122.81 
120.69 
118.64 


140.86 
187.98 
186.59 


167.89 
156.17 
162.64 


176.44 
172.41 
169.49 


5.7 

5.8 
5J» 


ft.0 
6.1 
6.2 


100.00 
98.86 
96.77 


116.67 
114.76 
112.90 


188.88 
181.16 
129.08 


160.00 
147.64 
146.16 • 


166.67 
168.98 
161.29 


6.0 
6.1 
6.2 


6J 
6.4 
6.5 


96.24 
98.76 
92.81 


111.11 
109.88 
107.69 


126.98 
126.00 
128.08 


142.86 
140.68 
188.46 


168.78 
156.26 
158.86 


6.3 
6.4 
6.5 


6.6 
6.7 
6.8 


90.91 
89.66 
88.24 


106.06 
104.48 
102.94 


121.21 
119.40 
117.66 


186.86 
184.83 
182.85 


161.62 
149.25 
147.06 


6.6 

6.7 

6.8 


6.9 
7.6 
7.1 


86.96 
86.71 
84.61 


101.46 

100.00 

98.69 


116.94 
114.29 
112.67 


180.48 

128.67 
126.76 


144.98 
142.86 
140.85 


6.9 
7.0 
7.1 


7.2 
7.8 
7.4 


88.88 
82.19 
81.08 


97.22. 
96.89 
94.69 


111.11 
109.69 
108.11 


125.00 
128.29 
121.62 


188.89 
186.99 
186.14 


7.2 
U 
7.4 


7.5 
7.6 
7.7 


80.00 
78.96 
77.92 


98.88 
92.11 
90.91 


106.67 
106.26 
108.90 


120.00 
118.42 
116.88 


183.88 
181.68 
129.87 


7.5 
7.6 
7.7 


7.8 
7.9 
8.0 


76.92 
76.96 
76.00 


89.74 
88.61 
87.60 


102.66 
101.27 
100.00 


116.88 
118.92 
112.60 


12^21 
126^58 
125.00 


7.8 
7.9 
8.0 


8.1 

8.2 
8.3 


74.07 
78.17 
72.29 


86.42 
86.87 
84.84 


98.77 
97.66 
96.89 


111.11 
109.76 
108.48 


128.46 
121.96 
120.48 


8.1 

8.2 
8J 


8.4 
8.5 
».6 


71.48 
70.69 
69.77 


88.38 
82.86 
81.40 


96.24 
94.12 
98.02 


107.14 
106.88 
104.66 


119.06 
117.66 
116.28 


8^ 
8.5 
8.6 


8.7 
8.8 
8.9 


68.97 
68.18 
67.42 


80.46 
79.65 
78.65 


91.96 
90.91 
89.89 


108.46 
102.27 
101.12 


114.94 
118.64 
112.86 


8.7 
8.8 
8.9 


9.0 
9.1 
9.2 


66.67 
66.98 
66.22 


77.78 
76.92 
76.09 


88.89 
87.91 
86.96 


100.00 
98.90 
97.88 


111.11 
109.89 
108.70 


9.0 
9.1 
9.2 [ 


9.8 
9.4 
9.5 


64.62 
68.88 
68.16 


76.27 
74.47 
78.68 


86.02 
86.11 
84.21 


96.77 
95.74 
94.74 


107.63 
106.88 
106.26 


94 
9.4 
9i5 


M 
9.7 
9.8 


62.60 
61.86 
61.22 


72.92 
72.17 
71.48 


88.88 
82.47 
81.68 


93.75 
92.78 
91.84 


104.17 
108.09 
102.04 


9.6 
9.7 

9.8 


9.9 
10.0 


60.61 
^ 60.00 


76.71 
70.00 


80.81 
80.00 


90.91 
90.00 


101.01 
100.00 


10.0 


MPF. 


6 


7 


8 


9 


10 


DIPP. 



u 
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TABLE IV. 



Lengths of 



98 



DIFP. 


1 


2 


3 


4 


6 


DIPP. 


10.1 
10.2 
10.3 


9.90 
9.80 
9.71 


19.80 
19.61 
19.42 


29.70 
29.41 
29.18 


89.60 
89.22 
88.88 


49.50 
49.02 
48.54 


10.1 > 

10:2 

10.8 


10.4 
10.5 
10.6 


9.62 
9.62 
9.48 


19.28 

19.05 
18.87 


28.85 
28.57 
28.30 


88.46 
88.10 
87.74 


48.08 
47.62 
47.17 


10.4 
10.5 
104^ 


10.7 
10.8 
10.9 


9.85 
9.26 
9.17 


18.69 
18.52 
18.85 


28.04 
27.78 
27.62 


87.88 
87.04 
86.70 


46.73 
46.80 
45.87 


10.1 
10.8 
10l9 


11.0 
11.1 
11.2. 


9.09 
9.01 
8.98 


18.18 
18.02 
17.86 


27.27 
27.08 
26.79 


36.86 
86.04 
85.71 


46.45 
45.06 
44.64 


11.0 
11.1 
11.2 


11.8 
11.4 
11.5 


8.85 
8.77 
8.70 


17.70 
17.54 
17.89 


26.55 
26.82 
26.09 


85.40 
85.09 
84,78 


44.25 

48.86 
48.48 


iiui! 

11.4 

11^ 


11.0 
11.1 


'8.62 
8.55 
8.47 


17.24 
17.09 
16.95 


25.86 
25.64 
25.42 


84.48 
84.19 
88.90 


48.10 
42.74 
42.87 


11.0 
11.7 
11.8 


11.9 
12.0 
12.1 


8.40 
8.88 
8.26 


16.81 
16.67 
16.58 


25.21 
26.00 
24.79 


88.61 
83.88 
88.06 


42.02 
41.67 
41.82 


12.0 1 

12.1 ' 


12.2 
12.3 
12.1 


8.20 
8.18 
8.06 


16.89 
16.26 
16.18 


24.59 
24.89 
24.19 


. 82.79 
82.52 
82.20 


40.98 
40.65 
40.32 


12.2 
12.3 
12.4 


12.5 
12.0 
12.1 


8.00 
7.94 
7.87 


16.00 
15.87 
16.75 


24.00 
23.81 
23.62 


82.00 
31.75 
81.50 


40.00 
89.68 
39.87 


12.5 ; 

12.6 

12.7 

1 


12.8 
12.9 
13.0 


7.81 
7.75 
7.69 


15.68 
15.50 
15.88 


28.44 
28.26 
23.08 


81.25 
81.01 
80.77 


89.06 
38.76 
38.46 


12.8 I 
12J) 1 

IM 1 

1 


13.1 
13.2 
13.3 


7.63 
7.58 
7.52 


16.27 
15.15 
16.04 


22.90 
22.78 
22.56 


80.68 
30.30 
80.08 


38.17 
87.88 
37.69 


13.1 
13.2 
184 


13.4 
13.5 
1341 


7.46 

7.41 
7.85 


14.98 
14.81 
14.71 


22.89 
22.22 
22.06 


29.85 
29.63 
29.41 


87.31 
37.04 
30.76 


18.4 
18.5 


13.1 
13.8 
13.9 


7.80 
7.25 
7.19 


14.60 
14.49 
14.89 


21.90 
21.74 
21.58 


29.20 
28.99 
28.78 


86.60 
36.28 
86.97 


18.7 1 

18.8 

18.9 


14.0 
14.1 
14.2 

1 


7.14 
7.00 
7.04 


14.29 
14.18 
14.09 


21.43 
21.28 
21.18 


28.57 
28.37 
28.17 


36.71 
:i6.4G 
36.21 


HA 
14.1 ; 

14.2 : 


,14.3 
114.4 
!14.5 


6.99 
6.94 
6.90 


18.99 
13.89 
18.79 


20.98 
20.83 
20.69 


27.97 

27.78 
27.69 


34.97 
34.72 
84.48 


U^ i 
14.4 I 
14.5 


Il4.6 
U.I 
14.8 


6.85 
6.80 
6.76 


18.70 
18.61 
18.51 


20.65 
20.41 
20.27 


27.40 
27.21 
27.08 


34.25 
34.01 
33.78 


14.6 
14.7 
14.b 


14.9 
i5.0 


6.71 
6.67 


18.42 
18.88 


20.18 
20.00 


26.85 
26.07 


38.56 
33.38 


tM i 

1 


DIPP. 


1 


2 


3 


4 


6 


1 

IIPP. 

1 




TABLE IV. 



Lengths of Sub-Seotions. 



MFT. 


6 


7 


8 


9 


10 


DIFP. 


10.1 
10.9 


69.41 
58.82 
58.26 


69.81 
68.63 
67.96 


79.21 
78.48 
77.67 


89.11 
88.24 
87.88 


99.01 
98.04 
97.09 


10.1 
10.2 1 


104 
lOJ 
IM 

1 


67.69 
57.14 
66.60 


67.81 
66.67 
66.04 


76.92 
76.19 
75.47 


86.54 
85.71 
84.91 


96.16 
96.24 
94.34 


10.4 

10m? ! 
10.6 ; 


10.7 
10.8 

1 


66.07 
65.66 
55.06 


66.42 
64.82 
64.22 


74.77 
74.07 
78.89 


84.11 
88.83 
82.67 


93.46 
92.69 
91.74 


10.7 
10.8 
10.0 


UjO 
11.1 
11.9 


54.55 
64.06 
58.57 


68.64 
68.06 
62.60 


72.78 
72.07 
71.43 


81.82 
81.08 
80.86 


90.91 
90.09 
89.29 


11.0! 
11.1 ! 
11.9 , 


lU 
UA 
lU 


58.10 
62.63 
52.17 


61.96 
61.40 
60.87 


70.80 
70.18 
69.57 


79.65 
78.95 
78.26 


88.50 
87.72 
86.96 


11.8 
11.4 
11.5 


UA 
11.7 
11.8 


51.72 
51.28 
60.85 


60.84 
69.88 
69.82 


68.97 
68.38 
67.80 


77.59 
76.92 
76.27 


86.21 
86.47 
84.75 


11.6 
11.7 
11.8 ' 


11.0 
1*2.0 
19.1 


50.42 
60.00 
49.69 


68.82 
58.88 
67.85 


67.28 
66.67 
66.12 


76.68 • 

76.00 

74.88 


84.08 
88.33 
82.64 


UA ; 

19.0 

19.1 


19.9 
19.8 
19.4 


49.18 
48.78 
48.89 


57.88 
66.91 
66.45 


65:57 
65.04 
64.52 


73.77 
73.17 
72.58 


81.97 
81.30 
80.65 


19.9 , 

19.3 

19.4 


UA 
19.7 


48.00 
47.62 
47.24 


66.00 
55.56 
55.12 


64.00 
68.49 
62.99 


72.00 
71.48 
70.87 


80.00 
79.37 
78.74 


19.5 

19.6 i 

19.7 i 


19.8 
19.0 
18.0 


46.88 
46.51 
46.15 


54.69 
54.26 
68.86 


62.60 
62.02 
61.54 


70.81 
69.77 
69.28 


78.18 
77.52 
76.92 


19.8 
19.9 
i%A\ 


18.1 
18.9 
18.8 


45.80 
45.45 
45.11 


58.44 
58.03 
62.68 


61.07 
60.61 
60.15 


68.70 
68.18 
67.67 


76.84 
75.76 
76.19 


18.1 
13.9 
18.8 


18.4 
18.5 


44.78 
44.44 
44.12 


52.24 
51.86 
61.47 


59.70 
69.26 
68.82 


67.16 
66.67 
66.18 


74.68 
74.07 
78.63 


18.4 
13.5 
18.6 


13.7 

18.8 
18.9 


48.80 

4H.48 
48.17 


51.10 
50.72 
50.86 


58.89 
57.97 
67.65 


65.69 
66.22 
64.75 


72.99 

72.46 
71.94 


13.7 
13.8 
13.9 


UA 
14.1 
14.9 


42.86 
42.55 
42.25 


50.00 
49.66 
49.80 


67.14 
66.74 
66.84 


64.29 
63.88 
68.88 


71.48 
70.92 
70,42 


14.0 
14.1 
14.9 


14.8 
14.4 
UA 


41.96 
41.67 
41.38 


48.95 
48.61 
48.28 


65.94 
66.66 
55.17 


62.94 
62.50 
62.07 


69.98 
69.44 
68.97 


14.3 
14.4 
14.5 


UA 
14.7 
14.8 


41.10 
40.82 
40.64 


47.95 
47.62 
47.80 


54.79 
54.42 
54.05 


61.64 
61.22 
60.81 


68.49 
68.08 
67.67 


14.6 
14.7 
14.8 


14.0 
15.0 

Dirr. 

- 


40.27 
40.00 


46.98 
46.67 


58.69 
58.88 


60.40 
60.00 


67.11 
66.67 


14.9 
15.0 


6 


7 


8 


9 


10 


DIPF. 
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TABLE IV. 



Lengths of SQb*Sectioiu. 



Din. 


1 


2 


8 


4 


IS.1 

13.9 
153 


6.62 
a.6B 
6.54 


13.26 
13.16 
13.07 


19.S7 
19.74 
19.81 


26.40 
26,82 
26.14 ■ 


15.4 
15.5 
154 


6.49 
6.46 
6.41 


12.09 
12.90 
12.»2 


19.48 
19,86 
10.28 


25,97 
25,81 
25,64 


I5.T 
13.8 
15A 


6.87 

6.33 
6.29 


12,74 
12.66 
12,58 


19.11 

16.99 
16.87 


25.48 
26.82 
26.16 


10.t 
l«.t 

fit.9 


6.26 
6.21 

8.17 


12,60 
12.42 
12.85 


18,76 
18.68 
18.62 


26.00 
24.84 
24,69 


.... 

t«.4 

16.5 


6.13 
B.IO 
6.06 


12,27 
12.20 
12.12 


18.40 

18,29 
18. IS 


24,64 
24.89 
24.24 


I6.I 
16.8 


6.02 
5.99 
5.95 


12.05 
11,98 
11.90 


18,07 
17.96 
17.88 


24.10 
28.96 
28.81 


I6.» 
11.1 


6.92 
5.88 
6.86 


11,88 
11.76 
11.70 


17,75 
17.66 
17.64 


23,07 
28,68 
28.89 


n.9 

llM 
llU 


6.81 
6.78 
6.T6 


11,68 
11,66 
11.49 


17.44 
17.84 
17,24 


23.26 
28.12 

22.99 


K.5 
U.7 


6.71 
6.68 
S.66 


n.48 
11.86 
11.80 


17,14 
17.06 
16.96 


22,86 
22,78 

22.60 


|ll.8 
I1J 
tSM 


6.62 

6.69 
6.56 


11.24 

11.17 
11.11 


16.86 

16,78 
16.67 


22,47 

22.86 
22.22 


16.1 

I8.S 
18.9 


5.52 
5.49 
6.46 


11,06 
10.99 
10.98 


16.67 
16.48 
16.89 


22.10 
21.98 
21.86 


16.4 
164 


G.43 
6.41 
6.S8 


10,87 
10.81 
10.75 


16,80 
16,22 
16.13 


21.74 
21,62 
21.51 


il8.I 

16.8 

18.9 


6.85 
5.82 
6.29 


10.70 
10.64 
10.68 


16,04 
15,96 
16.87 


21.80 
21.28 
21.16 


ttJtt 
19.1 


6.26 
6.24 
6.21 


10.68 
10.47 
10.42 


16.79 
16.71 
15,62 


21.06 
20.94 
20.88 


IM 

19.4 
194 


5.18 
S.16 
5.13 


10.86 
10.81 
10.26 


16.54 
16.46 
16.88 


20.78 
20.62 
20,61 


194 
19.1 
l»4 


6.10 . 

5.08 

5.05 


10.20 
10.16 
10.10 


16.81 
15,28 
16,16 


20.41 
20.80 
20.20 


19.9 
»4 

Hrr. 


6. OS 
5.00 


10.05 
10.00 


15.08 
15,00 


20,10 
20.00 


1 


2 


8 


4 



TABLE IV. 



Lengtlu of 8ub-Seotion8. 



nrr. 


6 


7 


8 


9 


10 


DIFF. 


15.1 
15.2 
15J 


89.74 
89.47 
89.22 


46.86 
46.06 
46.76 


62.98 
62.68 
62.29 


69.60 
69.21 
68.82 


66.28 
66.79 
66.36 


15.1 
15.2 


15.4 
15.5 
15.9 


88.96 
88.71 
88.46 


46.46 

46.16 
. 44.87 


61.96 
61.61 
61.28 


68.44 
68.06 
67.69 


64.94 . 

64.62 

64.10 


15.4 
15.5 
15.9 


15.7 

15.8 
15.9 


38.22 
37.97 
37.74 


44.69 
44.80 
44.08 


60.96 
60.68 
60.31 


67.32 
66.96 
66.60 


63.69 
68.29 
62.89 


15.7 
15.8 
15.9 


19.9 
19.1 
19.2 


87.60 
37.27 
87.04 


48.76 
48.48 
48.21 


60.00 
49.69 
49.88 


66.26 
66.90 
66.66 


62.60 
62.11 
61-.73 


19.9 
19.1 
19.2 


19.9 
19.4 
19J 


86.81 
86.r>9 
86.86 


42.94 
42.68 
42.42 


49.08 
48.78 
48.48 


66.21 
64.88 
64.66 


61.36 
60.98 
60.61 


16.8 
16.4 
16.5 


19.9 
19.7 
19.8 


86.14 
85.98 
86.71 


42.17 

. 41.92 

41.67 


48.19 
47.90 
47.62 


64.22 
68.89 
63.67 


60.24 
69.88 
69.62 


16.6 
16.7 
16.8 


19.9 
17.9 
17.1 


86.60 
86.29 
86.09 


41.42 
41.18 
40.94 


47.34 
47.06 
46.78 


68.26 
62.94 
62.63 


69.17 
68.82 
68.48 


16.9 
17.0 
17.1 


17.2 
17.8 
17.4 


84.88 
84.68 
84.48 


40.70 
40.46 
40.23 


46.61 

46.24 
46.98 


62.38 
62.02 
61.72 


68.14 
67.80 
67.47 


17.2 
17.8 
17.4 


17.5 
17.9 
17.7 


84.29 
84.09 
83.90 


40.00 
39.77 
89.66 


46.71 
46.46 
46.20 


61.48 
61.14 
60.86 


67.14 
66.82 
66.50 


17.5 
17.6 
17.7 


17.8 
17.9 
18.9 


88.71 
88.62 
83.88 


89.83 
89.11 
38.89 


44.94 
44.69 
44.44 


50.66 
60.28 
60.00 


66.18 
66.87 
66.66 


17.8 
17.9 
18.9 


18.1 
18.2 
18JI 


83.16 
82.97 
82.79 


88.67 
88.46 
38.26 


44.20 
43.96 
48.72 


49.72 
49.46 
49.18 


66.26 
64.96 
64.64 


18.1 
18.2 
18.3 


18.4 
18.5 
18.9 


82.61 
82.43 
82.26 


38.04 
37.84 
37.68 


48.48 
48.24 
48.01 


48.91 
48.66 
48.89 


64.36 
64.06 
63.76 


18.4 
18.5 
18.6 


18.7 
18.8 
18.9 


82.09 
81.91 
81.76 


37.48 
87.28 
87.04 


42.78 
42.65 
42.88 


48.18 
47.87 
47.62 


63.48 
63.19 
62.91 


18.7 
18.8 
18.9 


19.9 
19.1 
19.2 


81.68 
81.41 
81.26 


86.84 
36.66 
86.46 


42.11 

41.88 
41.67 


47.37 
47.12 
46.87 


62.63 
62.86 
62.08 


19.0 
19.1 
19.2 


19J 
19.4 
19.5 


81.09 
30.98 
80.77 


86.27 
86.08 
86.90 


41.46 
41.24 
41.03 


46.63 
46.39 
46.16 


61.81 
61.66 
61.28 


19.8 
19.4 
19.5 


19.9 
19.7 
19.8 


80.61 
80.46 
80.80 


86.71 
86.68 
86.86 


40.82 
40.61 
40.40 


46.92 
46.68 
46.46 


61.02 
60.76 
60.61 


19.9 
19.7 
19.8 


19.9 
29.9 


80.16 
80.00 


86.18 
36.00 


40.20 
40.00 


46.28 
46.00 


60.26 
60.00 


19.9 
29.9 


NPr. 


6 


7 


8 

• 


9 


10 


llfF. 



101 



TABLE V. 


Sub-Section Augments for Bases. 




1 

9 

ft 
4 

6 
% 

! s 


10 


Qo 


r 


2« 


8** 


4* 


t 

6** 


Infinite. 


57.29 
114.58 
171.87 
229.16 
286.45 
343.74 
401.03 
458.32 
515.61 
572.90 


28.64 
67.27 
85.91 
114.55 
143.18 
171.82 
200.45 
229.09 
267.73 
286.36 


19.08 
38.16 
57.24 
76.82 
95.41 

• 

114.49 
138.57 
152.65 
171.78 
190 81 


14.30 

28.60 

42.90 

57.20 

71.60 

86.80 

100.10 

114.41 

128.71 


11.43 

22.86 

84.29 

45.72 i 

57.15 

68.58 

80.01 

91.44 
102.87 
114.30 










• 










o 

• 

1 

9 
8 
4 

5 
6 

% 

8 

9 

10 


eo 


70 


8° 


9** 


IQO 


U« 


9.51 
19.08 
28.64 
88.06 
47.57 
57.09 
66.60 
76.12 
85.68 
95.14 


8.14 
16.29 
24.48 
32.58 
40.72 
48.87 
57.01 
65.16 
73.30 
81.44 


7.12 
14.28 
21.85 
28.46 
35.58 
42.69 
49.81 
56.92 
64.04 
71.15 


6.31 
12.63 
18.94 
25.26 
31.57 
37.88 
44.20 
50.61 
56.82 
68.14 


5.67 
11.84 
17.01 
22.69 
28.36 
34.03 
39.70 
45.37 
51.04 
56.71 


5.14 

1 

10.29 

• 

15.43 

20.58 
26.72 
80.87 
86.01 
41.16 
46.80 

• 

51.45 

1 


1 
9 
ft 
4 
S 
6 
7 
8 

10 


12» 


13° 


14** 


16** 


16* 


17* 


4.70 
9.41 
14.11 
18.82 
28.52 
28.23 
82.93 
37.64 
42.34 
47.05 


4.83 
8.66 
12.99 
17.83 
21.66 
25.99 
30.32 
34.65 
38.98 
43.81 


4.01 
8.02 
12.03 
16.04 
20.05 
24.06 
28.08 
32.09 
86.10 
40.11 


8.73 
7.46 
11.20 
14.98 
18.66 
22.30 
26.12 
29.86 
83.59 
37.32 


8.49 
6.97 
10.46 
13.95 
17.44 
20.92 
24.41 
27.90 
31.39 
84.87 


3.27 
6.54 
9.81 
18.08 
16.35 
19.68 
22.90 
26.17 
29.44 
82.71 
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TABLE y. 



Snb*Section Augments for Bases. 



• 

1 


18** 


19^ 


20** 


2r 


22** 


23^ 


8.08 


2.90 


2.75 


2.61 


2.48 


2.86 


9 


6.16 


5.81 


5.49 


6.21 


4.95 


4.71 


t 


9.28 


8.71 


8.24 


7.82 


7.48 


7.07 


4 


12.81 


11.62 


10.99 


10.42 


9.90 


9.42 


5 


16.89 


14.52 


18.74 


18.08 


12.88 


11.78 


6 


18.47 


17.43 


16.49 


15.68 


14.85 


14.14 


» 


21.64 


20.88 


19.28 


18.24 


17.83 ' 


16.49 


8 


24.62 

■ 


28.28 


21.98 


20.84 


19.80 


18.85 


9 


27.70 


26.14 


24.78 


28.45 


22.28 


21.20 


10 


80.78 


29.04 


27.47 


26.05 


24.75 


28.56 


• 
• 

1 


24** 


26*» 


26** 


27** 


28^ 


29° 


2.25 


2.14 


2.05 


1.96 


1.88 


1.80 


9 


4.49 


4.29 


4.10 


8.98 


8.76 


8.61 


8 


6.74 


6.48 


6.15 


6.89 


5.64 


5.41 


4 


8.98 


8.58 


8.20 


7.85 


7.52 


7.22 


5 


11.28 


10.72 


10.25 


9.81 


9.40 


9.02 


6 


18.48 


12.87 


12.80 


11.78 


11.28 


10.82 


.1 


16.72 


15.01 


14.85 


18.74 


18.16 


12.63 


8 


17.97 


17.16 


16.40 


15.70 


15.05 


14.48 


9 


20.21 


19.80 


18.45 


17.66 


16.98 


16.24 


10 


22.46 


21.45 


20.50 


19.68 


' 18.81 


18.04 


1 


80^ 


3P 


82*' 


Sd** 


84« 


86« 


1.78 


1.66 


1.60 


1.54 


1.48 


1.48 


9 


8.46 


8.88 


8.20 


8.08 


2.97 . 


2.86 


t 


5.20 


4.99 


4.80 


4.62 


4.45 


4.28 


4 


6.98 


6.66 


6.40 


6.16 


5.98 


5.71 


5 


8.66 


8.82 


8.00 


7.70 


7.41 


7.14 


6 


10.89 


9.99 


9.60 


9.24 


8.90 


8.57 


% 


12.12 


11.65 


11.20 


10.78 


10.88 


10.00 


8 


18.86 


18.81 


12.80 


12.82 


11.86 


11.42 





15.59 


14.98 


14.40 


18.86 


18.84 


12.85 


10 


17.82 


16.64 


16.00 


15.40 


14.88 


14.28 
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TABLE VI 



Distances out. 



S4e 
B<igto 

1 
9 

8 


SIDE SLOPE 


2} to I. 


2} to 1. 


2itoL 


2toL 


l}toL 


Utol. 


2.76 
5.60 
8.26 


2.60 
6.00 
7.50 


2.26 

4.60 
6.76 


2.00 
4.00 
6.00 


1.76 
8.50 
5.26 


1.60 
8.00 
4.60 


4 
5 
6 


11.00 
18.76 
16.50 


10.00 
12.60 
16.00 


9.00 
11.26 
18.60 


8.00 
10.00 
12.00 


7.00 

8.76 

10.60 


6.00 
7.60 
9.0O 


7 
8 
9 


19.25 
22.00 
24.75 


17.60 
20.00 
22.60 


16.75 
18.00 
20.26 


14.00 
16.00 
18.00 


12.25 
14.00 
16.76 


10.60 
12.00 
18.60 


10 
11 
12 


27.60 
80.26 
88.00 


25.00 
27.60 
80.00 


22.50 
24.75 
27.00 


20.00 
22.00 
24.00 


17.50 
19.26 
21.00 

• 


16.00 
16.60 
18.00 


It 
14 
15 


86.76 
88.60 
41.25 


82.50 
85.00 
87.50 


29.25 
81.60 
38.76 


26.00 
28.00 
30.00 


22.76 
24.60 
26.26 


19.50 
21.0O 
22.60 


16 
17 

18 


44.00 
46.76 
49.60 


40.00 
42.60 
45.00 


86.00 
88.26 
40.60 


82.00 
84.00 
86.00 


28.00 
29.76 
81.60 


24.00 
26.60 
27.00 


19 
20 
21 


52.26 
66.00 
67.75 


47.60 
60.00 
52.60 


42.76 
45.00 
47.26 


88.00 
40.00 
42.00 


88.26 
85.00 
86.76 


28.60 
80.00 
81.60 


22 
28 
24 


60.60 
68 26 
66.00 


66.00 
67.60 
60.00 


49.60 
61.76 
54.00 


44.00 
46.00 
48.00 


88.60 
40.26 
42.00 


88.00 
84.60 
86.00 


25 
26 

27 


68.76 
71.60 
74.26 


62.50 
65.00 
67.60 


56.26 
68.50 
60.76 


50.00 
62.00 
64.00 


48.76 
45.60 
47.26 


87.50 
89.00 
40.50 


28 
29 
80 


77.00 
79.76 
82.50 


70.00 
72.60 
76.00 


68.00 
66.26 
67.60 


66.00 
68.00 
60.00 


49.00 
60.76 
62.50 


42.00 
48.60 
45.00 


81 
82 
88 


85.26 
88.00 
90.76 


77.60 
80.00 
82.60 


69.76 
72.00 
74.26 


62.00 
64.00 
66.00 


64.26 
66.00 
57.75 


46.60 
48.00 
49.60 


84 
85 
86 


98.50 
96.26 
99.00 


86.00 
87.50 
90.00 


76.50 
78.76 
81.00 


68.00 
70.00 
72.00 


69.50 
61.25 
68.00 


61.00 
62.50 
64.00 


87 

88 
89 


i01.76 
104.60 
107.26 


92.50 
95.00 
97.50 


88.26 
86.60 
87.76 


74.00 
76.00 
78.00 


64.76 
66.60 
68.26 


65.50 
67.00 
58.60 


40 
41 
42 


110.00 
112.76 
116.60 


100.00 
102.60 
105.00 


90.00 
92.26 
94.60 


80.00 
82.00 
84.00 


70.00 
71.75 
78.50 


60.00 
61.50 
68.00 


48 
44 
45 


118.26 
121.00 
128.75 


107.60 
110.00 
112.60 


96.76 

99.00 

101.26 


86.00 
88.00 
90.00 


76.26 
77.00 

78.76 


64.50 
66.00 
67.50 


46 
47 

48 


126.60 
129.26 
182.00 


116.00 
117.60 
120.00 


108.60 
106.75 
108.00 


92.00 
94.00 
96.00 


80.60 
82.26 
84.00 


69.00 
70.60 
72.00 


49 
50 
51 


184.76 
187.60 
140.26 


122.60 
126.00 
127.60 


110.26 
112.60 
114.76 


98.00 
100.00 
102.00 


86.76 
87.60 
89.26 


78.50 
75.00 
76.60 


52 
58 
54 


148.00 
146.76 
148.50 


180.00 
182.50 
186.00 


117.00 
119.25 
121.60 


104.00 
106.00 
108.00 


91.00 
92.76 
94.60 


78.00 
79.60 
81.00 


55 
56 
57 

Side 


161.26 
164.00 
156.76 


187.60 
140.00 
142.50 


128.75 
126.00 
128.26 


110.00 
112.00 
114.00 


96.25 
98.00 
99.76 


82.50 
84.00 
85.60 


2} to 1. 


2} to 1. 


2itol. 


2tol. 


1} to 1. 


UtoL 

r 
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TABLE VL 



Distanoef out. 



Uk 
Heigta 

1 

t 






SIDE SLOPE 






UtoL 


Itol. 


f tol. 


}tol. 


J tol. 


itol. 


1.25 
2.60 
8.76 


1.00 
2.00 
8.00 


0.76 
1.60 
2.26 


0.50 
1.00 
1.60 


0.88 
0.67 
1.00 


0.26 
0.60 
0.76 


4 


6.00 
6.26 
7.50 


4.00 
6.00 
6.00 


8.00 
8.76 
4.60 


2.00 
2.60 
8.00 


1.88 
1.67 
2.00 


1.00 
1.26 
1.50 


7 
8 
9 


8.76 
10.00 
11.26 


7.00 
8.00 
9.00 


6.26 
6.00 
6.76 


8.60 
4.00 
4.60 


2.88 
2.67 
8.00 


1.76 
2.00 
2.26 


10 
11 
19 


12.60 
18.76 
16.00 


10.00 
11.00 
12.00 


7.60 
8.26 
9.00 


6.00 
6.60 
6.00 


8.88 
8.67 
4.00 


2.50 
2.75 
8.00 


13 
14 
15 


16.25 
17.60 
18.76 


18.00 
14.00 
16.00 


9.76 
10.60 
11.26 


6.60 
7.00 
7.60 


4.38 
4.67 
6.00 


8.26 
8.60 
8.76 


16 
17 

18 


20.00 
21.26 
22.60 


16.00 
17.00 
18.00 


12.00 
12.76 
18.60 


8.00 
8.50 
9.00 


6.88 
6.67 
6.00 


4.00 
4.26 
4.60 


19 


28.76 
26.00 
26.26 


19.00 
20.00 
21.00 


14.26 
16.00 
16.76 


9.50 
10.00 
10.60 


6.88 
6.67 
7.00 


4.76 
6.00 
6.26 


99 

9S 
24 


27.60 
28.76 
80.00 


22.00 
28.00 
24.00 • 


16.50 
17.26 
18.00 


11.00 
11.60 
12.00 


7.88 
7.67 
8.00 


6.60 
6.75 * 
6.00 


85 
96 
97 


81.26 
82.60 
88.76 


26.00 
26.00 
27.00 


18.76 
19.60 
20.26 


12.60 
18.00 
18.60 


8.88 
8.67 
9.00 


6.26 
6.60 
6.76 


98 
90 
SO 


86.00 
86.26 
87.60 


28.00 
29.00 
80.00 


21.00 
21.76 
22.60 


14.00 
14.60 
16.00 


9.88 

9.67 

10.00 


7.00 
7.26 
7.60 


31 
89 
33 


88.76 
40.00 
41.26 


81.00 
82.00 
88.00 


28.26 
24.00 
24.76 


16.60 
16.00 
16.50 


10.88 
10.67 
11.00 


7.76 
8.00 
8.25 


34 
35 
36 


42.60 
48.76 
46.00 


84.00 
86.00 
86.00 


26.60 
26.26 
27.00 


17.00 
17.60 
18.00 


11.88 
11.67 
12.00 

• 


8.60 
8.75 
9.00 


37 

38 
30 


46.26 
47.60 
48.76 


87.00 
88.00 
89.00 


27.76 
28.60 
29.26 


18.60 
19.00 
19.60 


12.88 
12.67 
18.00 


9.25 
9.60 
9.76 


40 
41 
49 


60.00 
•51.26 
62.60 


40.00 
41.00 
42.00 


80.00 
80.76 
81.60 


20.00 
20.50 
21.00 


18.88 
18.67 
14.00 


10.00 
10.26 
10.60 


43 
44 
45 


68.76 
66.00 
66.26 


48.00 
44.00 
46.00 


82.26 
88.00 
88.76 


21.60 
22.00 
22.60 


14.88 
14.67 
16.00 


10.76 
11.00 
11.25 


46 
47 

48 


67.60 
68.76 
60.00 


46.00 
47.00 
48.00 


84.60 
86.26 
86.00 


28.00 
28.60 
24.00 


. 16.88 
16.67 
16-00 


11.60 
11.76 
12.00 


40 
50 
51 


61.26 
62.60 
68.76 


49.00 
60.00 
61,00 


86.76 
87.60 
88.26 


24.60 
26.00 
26.60 


16.88 
16.67 
17.00 


12.26 
12.60 
12.76 


59 
53 
54 


66.00 
66.26 
67.60 


62.00 
63.00 
64.00 


89.00 
89.76 
40.60 


26.00 
26.60 
27.00 


17.88 
17.67 
18.00 


18.00 
18.26 
18.50 


55 
56 
57 


68.76 
70.00 
71.26 


66.00 
66.00 
67.00 


41.26 
42.00 
42.76 


27.60 
28.00 
28.60 


18.88 
18.67 
19.00 


18.75 
14.00 
14.26 


fide 
Bdgfcti 


Utol. 


Itol. 


itol. 


J tol. 


Jtol. 


itol. 
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TABLE VL 




DistanceB oat. 






Side 
Heights 

58 
59 
60 






SIBB SliOFE 






2}tol. 


2} to 1. 


2i to 1. 


2tol. 


Iftol. 


UtoL 


159.60 
162.26 
166.00 


145.00 
147.50 
160.00 


180.50 
182.76 
136.00 


116.00 
118.00 
120.00 


101.60 
108.26 
106.00 


87.00 
68.60 
90.00 


61 
62 
63 


167.76 
170.60 
173.26 


162.60 
166.00 
167.60 


187.25 
139.60 
141.76 


122.00 
124.00 
126.00 


106.75 
108.60 
110.25 


91.50 
98.00 
94.60 


64 
65 
66 


176.00 
178.76 
181.60 


160.00 
162.60 
165.00 


144.00 
146.25 
148.60 


128.00 
180.00 
132.00 


112.00 
118.75 
116.50 


96.00 
97.60 
99.00 


67 

68 
69 


184.25 
187.00 
189.76 


167.60 
170.00 
172.60 


150.75 
168.00 
156.25 


134.00 
186.00 
188.00 


117.25 
119.00 
120.75 


100.60 
102.00 
108.60 


70 
71 

79 


192.60 
195.25 
198.00 


176.00 
177.50 
180.00 


167.50 
159.76 
162.00 


140.00 
142.00 
144.00 


122.60 
124.25 
126.00 


106 00 
106.50 
108.00 


73 
74 
75 


200.75 
208.60 
206.25 


182.50 
186.00 
187.60 


164.25 
166.60 
168.75 


146.00 
148.00 
150.00 


127.76 
129.60 
181.25 


109.50 
111.00 
112.60 


77 
78 


209.00 
211.76 
214.60 


190.00 
192.60 
195.00 


171.00 
178.25 
175.60 


152.00 
164.00 
166.00 


188.00 
184.75 
186.50 


114.00 
116.60 
117.00 


81 


217.25 
220.00 
222.75 


197.50 
200.00 
202.60 


177.75 
180.00 
182.26 


168.00 
160.00 
162.00 


188.25 • 

140.00 

141.76 


11850 
120.00 
121.60 


82 
83 
84 


225.50 
228.25 
231.00 


205.00 
207.50 
210.00 


184.50 
186.75 
189.00 


164.00 
166.00 
168.00 


148.60 
146.25 
147.00 


128.00 
124.60 
126.00 


85 
86 
87 


238.75 
286.50 
289.25 


212.60 
216.00 
217.60 


191.25 
198.60 
196.75 


170.00 
172.00 
174.00 


148.76 
160.50 
152.25 


127.50 
129.00 
180.50 


88 
89 
90 


242.00 
244.75 
247.50 


220.00 
222.60 
226.00 


198.00 
200.25 
202.60 


176.00 
178.00 
180.00 


164.00 
166.75 
167.50 


182.00 
188.60 
136.00 


91 
92 
93 


260.26 
268.00 
266.75 


227.50 
230.00 
282.60 


204.75 
207.00 
209.25 


182.00 
184.00 
186.00 


169.25 
161.00 
162.75 


186.50 
188.00 
189.50 


94 
95 
96 


268.50 
261.26 
264.00 


286.00 
287.60 
240.00 


211.50 
218.75 
216.00 


188.00 
190.00 
192.00 


164.60 
166.26 
168.00 


141.00 
142.60 
144.00 


97 
98 
99 


266.75 
269.60 
272.25 


242.60 
245.00 
247.50 


218.26 
220.50 
222.76 


194.00 
196.00 
198.00 


169.75 
171.50 
178.26 


146.60 
147.00 
148.60 


100 
101 
102 


276.00 
277.75 
280.50 


250.00 
262.50 
256.00 


226.00 
227.25 
229.60 


200.00 
202.00 
204.00 


175.00 
176.75 
178.50 


150.00 
151.50 
168.00 


103 
104 
105 


288.25 
286.00 
288.75 


367.50 
260.00 
262.50 


281.76 
284.00 
286.26 


206.00 
208.00 
210.00 


180.25 
182.00 
183.76 


164.50 
156.00 
167.60 


106 
107 
108 


291.60 
294.26 
297.00 


265.00 
267.60 
270.00 


288.50 
240.75 
248.00 


212.00 
214.00 
216.00 


186.50 
187.26 
189.00 


159.00 
160.60 
162.00 


109 
110 
111 


299.75 
802.60 
805.25 


272.50 
276.00 
277.60 


245.26 
247.60 
249.75 


218.00 
220.00 
222.00 


190.75 
192.60 
194.25 


168.60 
165.00 
166.60 


112 
113 
114 

Bide 
Heights 


808.00 
310.75 
818.50 


280.00 
282.50 
286.00 


252.00 
264.25 
256.60 


224.00 
226.00 
228.00 


196.00 
197.75 
199.60 


168.00 
169.50 
171.00 


2} to 1. 


2}toL 


2i to 1. 


2tol. 


Iftol. 


IJtol. 
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TABLE VL 




Distances out 






fide 
Hdghti 

58 
50 
60 






SIDE SLOPE 






It to L 


ItoL 


• 

itol. 


JtoL 


Jtol. 


itol. 


72.60 
78.76 
76.00 


68.00 
69.00 
60.00 


48.60 
44.26 
46.00 


29.00 
29.60 
80.00 


19.88 
19.67 
20.00 


14.60 
14.76 
15.00 


61 
09 
OS 


76.26 
77.60 
78.76 


61.00 
62.00 
68.00 


46.76 
46.60 
47.26 


80.^ 
81.00 
81.60 


20.88 
20.67 
21.00 


16.26 
15.60 
16.75 


64 
65 
66 


80.00 
81.26 
82.60 


64.00 
66.00 
66.00 


48.00 
48.76 
49.60 


82.00 
82.60 
88.00 


21.88 
21.67 
22.00 


16.00 
16.26 
16.60 


67 

68 
60 


88.76 
86.00 
86.26 


67.00 
68.00 
69.00 


60.26 
61.00 
61.76 


88.60 
84.00 
84.50 


22.38 
22.67 
28.00 


16.76 
17.00 
17.25 


70 
71 

79 


87.60 
88.75 
90.00 


70.00 
71.00 
72.00 


62.60 

68.26 

. 64.00 


86.00 
86.60 
86.00 


28.88 
28.67 
24.00 


17.60 
17.76 
18.00 


78 
74 
75 


91.26 
92.60 
98.76 


78.00 
74.00 
76.00 


64.75 
66.60 
66.26 


86.60 
87.00 
87.50 


24.88 
24.67 
26.00 


18.26 
18.60 
18.75 


76 

77 
78 


96.00 
96.26 
97.60 


76.00 
77.00 
78.00 


57.00 
67.76 
68.50 


88.00 
88.60 
89.00 


26.88 

26.67 
26.00 


19.00 
19.26 
19.50 


79 
80 

81 


98. 7S 
100.00 
101.26 


79.00 
60.00 
81.00 


69.26 
60.00 
60.76 


89.60 
40.00 
40.60 


26.88 
26.67 
27.00 


19.76 
20.00 
20.25 


89 

88 
84 


102.60 
108.76 
106.00 


82.00 
88.00 
84.00 


• 61.60 
62.26 
68.00 


41.00 
41.60 
42.00 


27.88 
27.67 
28.00 


20.60 
20.75 
21.00 


85 
86 
87 


106.26 
107.60 
108.76 


86.00 
86.00 
87.00 


68.76 
64.60 
66.26 


42.60 
48.00 
48.60 


28.88 
28.67 
29.00 


21.26 
21.60 
21.75 


88 
89 
90 


110.00 
111.26 
112.60 


88.00 
89.00 
90.00 


66.00 
66.76 
67.50 


44.00 
44.60 
46.00 


29.88 
20.67 
80.00 


22.00 
22.26 
22.60 


91 
99 
98 


118.76 
116.00 
116.26 


91.00 
92.00 
98.00 


68.26 
69.00 
69.76 


46.60 
46.00 
46.60 


80.88 
80.67 
81.00 


22.76 
28.00 
28.26 


94 
95 
96 


117.60 
118.75 
120.00 


94.00 
96.00 
96.00 


70.60 
71.25 
72.00 


47.00 
47.60 
46.00 


81.88 
81.67 
82.00 


28.50 
28.75 
24.00 


97 
98 
99 


121.25 
122.60 ' 
128.76 


97.00 
98.00 
99.00 


72.76 
78.50 
74.26 


48.60 
49.00 
49.60 


82.88 
82.67 
88.00 


24.26 
24.60 
24.75 


160 
101 
109 


126.00 
126.26 
127.60 


100.00 
101.00 
102.00 


76.00 
76.76 
76.60 


50.00 
50.60 
61.00 


88.88 
88.67 
84.00 


25.00 
25.26 
26.60 


108 
104 
105 


128.76 
180.00 
181.26 


108.00 
104.00 
106.00 


77.25 
78.00 
78.76 


51.60 
62.00 
62.60 


84.88 
84.67 
86.00 


25.75 
26.00 
26.25 


196 
107 
108 


182.60 
188.76 
186.00 


106.00 
107.00 
108.00 


79.60 
80.26 
81.00 


68.00 
68.50 
64.00 


86.88 
86.67 
86.00 


26.60 
26.76 
27.00 


109 
110 
111 


186.26 
187.60 
188.76 


109.00 
110.00 
111.00 


81.75 
82.60 
88.26 


64.60 
65.00 
66.60 


86.88 
86.67 
87.00 


27.26 
27.60 
27.75 


119 
118 
114 

Bide 


140.00 
141.26 
142.60 


112.00 

118.00 
114.00 


84.00 
84.76 
85.60 


56.00 
56.60 
67.00 


87.88 
87.67 
88.00 


28.00 
28.26 
28.50 


U to 1. 


Itol. 


}tol. 


itol. 


itol. 


itoL 
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TABLE Vn. 



Whole Sectionis. 



Side Slope U to L 



1 

8118. 

1 
9 
8 


Qo 


V 


20 


8** 


4* 


•• 1 


1.4 

6.6 

12.5 


0.41 
0.69 
0.97 


1.4 

6.6 

12.6 


0.42 
0.69 
0.97 


1.4 

6.6 

12.5 


0.42 

0.70 
0.97 


1.4 

5.6 

12.6 


0.42 
0.70 
0.98 


1.4 

5.6 

12.6 


0.42 
0.70 
0.98 


1.4 

6.7 

12.7 


0.42 
0.71 
0.99 


4 
5 
6 


22:2 
84.7 
60.0 


1.25 

"■53 
1.81 


22.2 
84.7 
60.0 


1.25 

'•53 
i.8x 


22.8 
34.8 
60.1 


1.25 

1.53 
1. 81 


22.4 
84.9 
60.3 


1.26 

•'.54 
1.82 


22.5 
36.1 
50.6 


1.26 

«-54 

X.83 


22.6 
35.3 
50.9 


1.27 

».55 
1.84 


% 
8 
9 


68.1 

88.9 

112.6 


2.08 
2.36 
2.64 


68.1 

88.9 

112.6 


2.08 
2.36 
2.64 


68.2 

89.1 

112.8 


2.09 

».37 
2.65 


68.5 

89.4 

118.2 


2.10 
2.38 
2.66 


68.8 

89.9 

118.8 


2. 1 1 

».39 
2.67 


69.2 

90.4 

114.5 


2.12 

2.40 1 
2.69 


10 
11 
Id 


138.9 
168.1 
200.0 


2.91 
3.19 

3-47 


189.0 
168.2 
200.1 


2.92 
3.20 

3-47 


139.8 
168.6 
200.6 


2.92 
3.20 
3.48 


139.8 
169.1 
201.2 


2.93 
3.21 

3-49 


140.4 
169.9 
202.2 


2.95 

3^3 
3-5» 


141.8 
171.0 
203.5 


*'97 
3*5 
3-53 


13 
14 
15 


234.7 
272.2 
812.6 


3-75 
4.03 

4.3' 


284.9 
272.4 
812.7 


3-75 
4.03 

4.3» 


286.4 
278.0 
813.4 


3.76 
4.04 

4.3a 


286.2 
278.9 
814.4 


3-77 
4.05 
4-33 


287.8 
276.8 
816.0 


379 
407 

4.35 


238.8 
277.0 
318.0 


3.82 
4.10 

4-38 


16 

n 

18 


855.6 
401.4 
460.0 


4.58 
4.86 

SH 


866.8 
401.7 
460.8 


4.59 
4.86 

5.'4 


866.5 
402.5 
451.2 


4.60 
4.87 

5-'5 


367.8 
408.9 
462.8 


4.61 

4.89 
5-»7 


859.6 
405.9 
456.0 


4.63 
4.92 
5.20 


361.8 
408.4 
467.9 


4.66* 

4.95 
5»3 


10 
90 
91 


601.4 
566.6 
612.6 


S-4a 
5.69 

5-97 


601.7 
666.9 
612.9 


5'4a 
5-70 
5.98 


602.8 
667.1 
614.2 


5.43 
5.71 
5-99 


604.6 
569.0 
616.8 


5-45 

5.73 
6.01 


607.0 
661.7 
619.8 


5.48 
5.76 
6.04 


510.2 
566.3 
628.2 


5-5' 

5.79 
6.08 


93 
94 


672.2 
784.7 
800.0 


6 25 
6.53 
6.81 


672.7 
736.2 
800.6 


6.25 

6.53 
6.81 


674.1 
736.7 
802.2 


6.27 

6.55 
6.82 


676.4 
739.3 
806.0 


6.29 
6.57 
6.85 


679.7 
742.9 
808.9 


6.32 
6.6d 
6.88 


684.0 
747.6 
814.0 


6.36 
6.64 
6.92 


95 

96 

97 


868.1 

988.9 

1012.6 


7.08 

7- 36 
7.64 


868.7 

989.6 

1018.2 


7.09 

7 37 
7.64 


870.4 

941.6 

1016.8 


7.10 
7.38 
7.66 


878.6 

944.7 

1018.8 


7.13 
7.41 
7.69 


877.7 

949.8 

1028.8 


7.16 

7.44 
7.72 


883.8 

956.3 

1030.2 


7.21 

7-49 

7-77 


98 
90 
80 


1088.9 
1168.1 
1260.0 


7.92 
8.19 
8.47 


1089.6 
1168.9 
1260.9 


7.92 
8.20 
8.48 


1091.9 
1171.8 
1268.4 


7-94 
8 22 

8.50 


1096.7 
1176.8 
1267.8 


7.97 
8.25 

8.52 


1101.0 
1181.0 
1268.9 


8.00 
8.29 

8-57 


1108.0 
1188.5 
1271.9 


8.06 

8.34 
8.62 


81 
89 
83 


1834.7 
1422.2 
1612.6 


8.75 
903 
9.31 


1836.6 
1428.2 
1518.5 


8.76 
9.03 

9-3» 


1888.4 
1426.1 
1616.7 


8.77. 
9.05 

9-33 


1843.0 
1431.1 
1621.9 


8.80 
9.08 
9.36 


1849.6 
1438.0 
1629.3 


8.85 
9.13 
9.41 


1368.1 
1447.1 
1539.0 


8.90 
9.19 

9-47 


34 
35 
36 


1605.6 
1701.4 
1800.0 ] 


9.58 
9.86 
[0.14 


1606.7 
1702.6 
1801.2 ] 


9-59 
9.87 

[0.15 


1610.0 
1706.1 
1806.0 ] 


9.61 
9.89 

[0.17 


1616.5 
1712.0 
1811.2 1 


9.64 
9.92 
[0.20 


1628.4 
1720.8 
1820.0 1 


9.69 

9-97 
to.25 


1688.7 
1781.2 1 
1831.5 1 


9-75 
[0.03 

[0.32 


87 

88 
80 


1901.4 ] 
2005.6 1 
2112.6 ] 


[0.42 
[0.69 
[0.97 


1902.7 1 
2006.9 1 
2118.9 ] 


[0.42 
10.70 
[0.98 


1906.6 1 

. 2011.1 1 

2118.3 ] 


10.45 
[0.72 
[1. 00 


1918.2 ] 
2018.0 ] 
2125.6 ] 


[0.48 
[0.76 
[1.04 


1922.5 J 
2027.9 1 
2186.0 ] 


[0.53 
[0.81 
[1.09' 


1984.7 1 
2040.7 1 
2149.6 ] 


[0.60 
[0.88 
[1. 16 


46 
41 
49 


2222.2 ] 
2884.7 ] 
2460.0 1 


ti.25 
ti.53 
[1. 81 


2228.7 1 
2386.3 1 
2451.7 ] 


[1. 26 
[1. 54 
[1. 81 


2228.8 ] 
2841.1 ] 
2466.7 ] 


[1. 28 
[1. 56 
[1. 84 


2286.0 ] 
2849.2 1 
2465.2 ] 


[1. 32 
[1. 60 
[1.88 


2246.9 ] 

2860.7 1 

2477.8 ] 


[1. 38 
[1.66 

[I.94 


2261.2 ] 
2376.6 ] 
2492.9 ; 


[1.45 
[1.73 

[2.01 


48 
44 
45 


2568.1 ] 
2688.9 ] 
2812.6 ] 


[2.08 
[2.36 
[2.64 


2569.8 ] 
2690.7 1 
2814.4 1 


[2.09 
[2.37 
[2.65 


2676.1 1 
2696.8 ] 

2820.2 ] 


[2.12 
[2.40 
[2.67 


2584.0 J 
2705.6 ] 
2880.0 ] 


12.16 
[2.44 
[2.72 


2696.6 ] 
2718.8 ] 
2848.8 ] 


[2.22 
[2.50 
[2.78 


2618.1 1 
2736.0 I 
2861.8 ] 


[2.30 
[2.58 

[2.86 


46 

47 
48 


2988.9 ] 
8068.1 1 
8200.0 1 


[2.92 
[3.19 

13-47 


2940.9 ] 
8070.2 1 
8202.2 ] 


[2.93 
[3.20 
[3.48 


2947.0 1 
8076.6 1 
8208.8 ] 


[2.95 
[3.23 
[3.51 


2957.2 1 
3087.1 ] 
8219.9 ] 


[3.00 
[3.28 
[3.56 


2971.6 ] 
8102.2 1 
8285.6 1 


[3.06 

^334 
[3.62 


2990.4 ] 
3121.8 ] 
3256.1 ] 


[3.14 

13.43 
[3.71 


40 
50 
51 


8884.7 I 
8472.2 ] 
8612.6 1 


'3-75 
14.03 

[4.31 


8887.0 ] 
8474.6 1 
8616.0 ] 


13.76 

14.04 
[4.32 


8848.9 1 
8481.8 ] 
8622.4 ] 


13.79 
14.07 

'4.34 


8865.6 ] 
8498.8 ] 
8635.0 I 


13.84 
[4.12 

'4.39 


8871.8 ] 

8510.9 ] 
8662.7 I 


13.90 
[4.18 
[4.46 


3898.2 ] 
3638.1 ] 
3676.8 ] 


'399 
[4.27 
[4.56 


59 
53 
54 


8766.6 1 
8901.4 1 
4060.0 ] 


14.58 
[4.86 

[5.14 


8768.1 ] 
8904.1 ] 
4062.8 ] 


14.59 

14.87 
[5.15 


3766.9 ] 
8912.1 ] 
4061.1 ] 


[4.62 

14.90 
[5.18 


8778.9 1 
8926.7 1 
4076.2 : 


14.67 

^4.95 
[5.23 


8797.8 1 
8944.8 ] 
4096.1 ] 


'4-75 
[5.03 

[5.31 


3821.4 ] 
3969.8 ] 
4121.0 ] 


[4^84 
[5.12 . 

[5.40 


55 
56 
57 


4201.4 ] 
4866.6 ] 

4512.5 1 


[5.42 
[5.69 

'5-97 


4204.8 ] 
4868.6 ] 
4516.6 ] 


'5-43 
[5.71 

15.98 


4213.0 ] 
4867.5 ] 
4624.9 ] 


15.46 

15.74 
16.02 


4227.6 1 
4882.6 ] 
4540.6 ] 


[5.51 

15.79 
[6.07 


4248.1 ] 
4404.0 ] 
4662,7 : 


^5-59 
15.87 

16.15 


4275.0 ] 
4431.9 ] 
4691.6 ] 


15.69 

15.97 
16.25 


58 
50 
60 

8DI& 


4672.2 1 
4884.7 ] 
6000.0 ] 


16.25 
16.53 
16.81 


4676.4 ] 
4888.0 ] 
6003.4 ] 


[6.26 
16.54 
16.82 


4685.1 ] 
4848.0 ] 
6018.8 ] 


16.29 
16.57 
[6.85 


4701.8 
4864.8 ] 
6031.1 ] 


16.35 
16.63 
16.91 


4724.2 ] 
4888.6 ] 
6056.6 ] 


16.43 
[6.71 
16.99 


4764.1 ] 
4919.4 ] 
5087.6 1 


16.53 
16.82 
[7.10 


Qo 


V 


2<» 


3** 


4*» 


5"* 


1 
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TABLE Vn. 



Whole Sections. 



Side Slope 1^ to L 



8UI8. 



61 



64 



67 

68 



10 
71 
78 

7t 

74 
75 

76 

77 
78 

76 
80 

81 



83 
84 



86 
87 

88 



01 



04 



07 



100 
101 
lOS 

106 
104 
105 

106 
107 
168 

100 
110 
111 

119 
118 
114 

115 
116 
117 

118 
110 
100 



5168.1 
5388.9 
5512.5 

5688.9 
5S68.1 
6050.0 

6234.7 
6422.2 
6612.5 

6805.6 
7001.4 
7200.0 

7401.4 
7605.0 
7812.5 

8022.2 
8234.7 
8450.0 



7.08 

7.36 
7.64 

7.92 
8.19 

8.47 

8.75 
9.03 
9.31 

9.58 

9.86 

ao.14 

20.41 
20.69 
20.97 

21.25 
21.53 
21.81 



8668.1 22.08 
8888.9 22.36 
9112.5 22.64 



9388.9 
9568.1 
9800.0 

0084.7 
0272.2 
0512.5 

0755.6 
1001.4 
1250.0 

1501.4 
1755.6 
2012.5 

2272.2 
2534.7 
2800.0 

8068.1 
8888.9 
8612.5 

8888.9 
4168.1 
4450.0 

4784.7 
5022.2 
5812.5 

5605.6 
5901.4 
6200.0 

6501.4 
6805.6 
7112.5 

7422.2 
7784.7 
8050.0 

8868.1 

8688.9 

9012.5 
• 

9888.9 

9668.1 

20000.0 



22.92 
23.19 
23.47 

23.75 
24.03 
24.31 

24.58 
24.86 
25.14 

25.42 
25.69 

*5-97 

26.25 
26.53 
26.81 

27.08 
27.36 
27.64 

27.92 
28.19 
28.47 

28.75 
29.03 
29.31 

29.58 
29.86 
30.14 

30.42 
30.69 
30.97 

31.25 

3"-53 
31.81 

3»o8 

3»-36 
32.64 

32.92 

33»9 
33-47 



5171.6 
5342.6 
5516.3 

5692.8 
5872.1 
6054.2 

6289.0 
6426.6 
6617.0- 

6810.2 
7006.2 
7204.9 

7406.5 
7610.8 
7817.9 

8027.7 
8240.4 
8455.8 

8674.0 
8895.0 
9118.8 

9845.8 
9574.6 
9806.7 

0041.6 
0279.8 
0519.7 

0762.9 
1008.9 
1257.7 

1509.8 
1768.6 
2020.7 

2280.6 
2548.3 
2808.8 

8077.0 
8348.0 
8621.8 

8898.4 
4177.8 
4459.9 

4744.8 
5082.5 
5328.0 

5616.8 
5912.8 
6211.1 

6512.7 
6817.1 
7124.2 

7484.2 
7746.9 
8062.4 

8380.7 
8701.7 
9025.5 

9852.2 

9681.0 

20018.7 



7.10 

7-37 
7.65 

7.93 
8.21 

8.48 

8.76 
9.04 

9-3» 

9.60 

9.87 
20.15 

20.43 
20.71 
20.99 

21.26 
21.54 
21.82 

22.10 
22.38 
22.65 

22.93 
23.21 
23.49 

23.77 
24.04 
24.32 

24.60 
24.88 
25.16 

15-43 
25.71 

25.99 

26.27 
16.55 
26.82 

27.10 
17.38 
17.66 

17.94 
18.11 
18.49 

18.77 
19.05 

a9-33 
19.60 
19.88 
30.16 

3044 
30.71 

30-99 

31.17 

3"-55 
31.83 

31.11 

31-38 
31.66 

3a-94 
33.11 
33.50 



5182.8 
5868.6 
5627.7 

5704.5 
5884.2 
6066.6 

6251.9 
6489.9 
6680.7 

6824.8 
7020.7 
7219.8 

7421.8 
7626.5 
7884.0 

8044.8 
8257.4 
8478.8 

8691.9 
8918.4 
9187.6 

9864.6 
9694.4 
9827.0 

0062.8 
0300.5 
0541.4 

0785.2 
1081.7 
1281.0 

1588.0 
1787.9 
2045.6 

2806.0 
2569.2 
2885.2 

8104.0 
8875.6 
8050.0 

8927.1 
4207.0 
4489.8 

4776.8 
6068.6 
5854.6 

5648.5 
5945.1 
6244.6 

6546.8 
6851.8 
7159.6 

7470.2 
7788.5 
8099.7 

8418.6 
8740.3 
9064.8 

9892.1 

9722.2 

20055.0 



7-13 
7-41 
7.69 

7.97 
8.14 

8.51 

8.80 
9.08 
9,36 

9.64 

9.91 

10.19 

10.47 
20.75 
21.03 

21.31 
21.59 
21.87 

22.14 
22.41 
12.70 

22.98 
23.26 

13-54 

a3-8a 
24.09 

14.37 

24.65 
24.93 
25.21 

15.49 

25.77 

26.04 

26^32 
26.60 
26.88 

27.16 

17.44 
27.71 

17-99 
18.17 

18.55 

28.83 
29.11 
29.39 

29.66 
29.94 
30.22 

30.50 
30.78 
31.06 

31-34 
31.61 

31.89 
31.17 

3145 
31.73 
33.01 

33.19 
33-56 



5200.2 
5872.1 
5546.8 

5724.8 
5904.5 
6087.6 

6278.5 
6462.2 
6658.6 

6847.9 
7044.9 

7244.8 

7447.4 
7652.9 
7861.1 

8072.1 
8285.9 
8502.5 

8722.0 
8944.2 
9169.2 

9397.0 
9627.6 
9860.9 

0097.1 
0886.1 
0577.9 

0822.4 
1069.8 
1820.0 

1572.9 
1828.7 
2087.2 

2848.5 
2612.7 
2879.6 

8149.8 
8421.8 
8697.2 

3975.8 
4266.2 
4589.9 

4826.4 
5115.6 
5407.7 

5702.6 
6000.8 
6800.7 

6604.0 
6910.1 
7218.9 

7580.6 
7845.0 
8162.2 

8482.8 
8805.1 
9130.7 

9459 2 
9790.4 
0124.4 



7.19 

7-47 
7-75 
8.03 
8.31 
8,59 

8.87 

9-»5 
9-43 

9.71 

9.98 

20.26 

20.54 
20.82' 

21.10 

« 

11.38 
•21.66 
21.94 

22.22 
I2.50 
22.78 

23.06 

13-34 
23 62 

23.90 
24.18 
24.46 

14.74 
25.02 

25.30 

15-57 
25.85 

26.13 

26.41 
26.69 
26.97 

27.25 

1753 
27.81 

28.09 
28.37 
28.65 

28.93 
29.21 
29.49 

29.77 
30.05 
30.33 

30.61 
30.89 
31.16 

3'-44 
31.72 
32.00 

31.18 
31.56 
31.84 

33.11 

33-40 
33.68 



5225.6 
5898.8 
5578.8 

5752.2 
5938.3 
6117.8 

6804.1 
6498.7 
6686.1 

6881.8 
7079.8 
7280.1 

7488.7 
7690.2 
7899.4 

8111.5 
8826.8 
8544.0 

8764.6 
8987.8 
9218.9 

9442.8 
9674.5 
9909.0 

0146.4 
0886.6 
0629.4 

0875.2 
1128.8 
1875.2 

1629.8 
1886.8 
2146.1 

2408.7 
2674.2 
2942.4 

8218.4 
8487.3 
8763.9 

4048.4 
4326.7 
4610.8 

4898.6 
6189.3 
5482.8 

5779.2 
6078.3 
6380.2 

6685.0 
6992.6 
7802.9 

7616.0 
7i»32.0 
^260.8 

8672.4 
8896.8 
9224.0 

9564.0 

9886.9 

20222.5 



17.17 

»7.55 
17.84 

18.11 
18.40 
18.68 

18.96 
19.14 
19.51 

19.80 
10.08 
10.36 

20.64 
20.92 
21.21 

21.49 
21.77 
22.05 

22.33 
22.61 
11.89 

13.17 

1345 
23.73 

24.01 
24.30 
24.58 

24.86 
25.14 
25.42 

25.70 
25.98 
26.26 

26.54 
26.81 

17.10 

17.38 
17.67 
17.95 

28.23 
18.51 
18.79 

19.07 

19-35 
19.63 

19.91 

30.19 

30.47 

30.76 
31.04 
31.31 

31.60 
31.88 
31.16 

31.44 
31.71 
33.00 

33.18 
3356 
33-84 



5268.6 
5482.4 
5609.1 

5788.6 
5970.9 
6166.0 

6844.0 
6684.8 
6728.4 

6924.8 
7124.1 
7826.2 

7581.1 
7788.8 
7949.4 

8162.8 
8879.0 
8598.1 

8820.0 
9044.7 
9272.2 

9502.6 
9785.7 
9971.7 

0210.6 
0452,2 
0696.7 

0944.0 
1194.2 
1447.1 

1702.9 
1961.6 
2223.0 

2487.8 
2754.4 
8024.8 

8297.1 
3672.6 
3851 .0 

4182.3 
4416.8 
4708.2 

4992.9 
5286.6 
5680.8 

5879.0 
6180.0 
6488.9 

6790.6 
7100.1 
7412.4 

7727.5 
8045.5 
8866.8 

8689.9 
9016.4 
9846.7 

19677.8 
20012.7 
20850.5 

6° 



17.38 
17.67 

17-95 

18.23 
18 51 
18.80 

19.08 
19.36 
19.64 

"993 
10.11 

10.49 

20.77 
21.06 
i».34 

21.62 
21.91 
22.19 

21.47 

1175 
13.04 

13.31 
13.60 
13.88 

14.17 
14.45 

14.73 

15 01 
15.30 
15.58 

15.86 
16.14 
26.43 

26.71 
16.99 
17.18 

17.56 
17.84 
18.11 

18.41 
18.69 
18.97 

19.15 

1954 
19.81 

30.10 
30.38 
30.67 

30.95 

31.13 

31.51 

31 80 
32.08 
32.36 

3165 

3*93 
33.11 

33-49 
33.78 
34.06 
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TABLE Vn. 






Whole 


Sections. 




Side Slope U to L 


8UIS. 
1 

s 


6** 


70 


8* 


9** 


10° 


U*» 




1.4 

6.7 

12.8 


0.43 
0.71 

1. 00 


1.4 

6.8 

12.9 


043 

0.72 

l.OI 


1.6 

6.8 

18.1 


0.44 

0.73 
1.02 


1.6 

6.9 

18.2 


0.44 
0.74 
1.03 


1.5 
6.0 

18.4 


0.45 
0.75 
1.05 


1.6 

6.1 

18.7 


0.46' 
0.76; 
1.06 1 


4 
5 
6 


22.8 
86.6 
51.8 


1.28 

1-57 
1.85 


28.0 
86.9 
61.8 


1.29 
1.58 
1.87 


28.8 

• 86.3 

62.8 


1. 31 
1.60 
1.89 


28.6 
86.8 
68.0 


1.32 
1.62 
1.91 


28.9 
87.8 
53.8 


1-34 
1.64 

1.94 


24.3 
87.9 
64.6 


».37 
1.67 1 
1.97 


7 
8 


69.8 

91.2 

116.4 


a. 14 
2.4a 
2.71 


70.4 

92.0 

116.6 


2.16 

2.44 

a-73 


71.2 

98.0 

117.7 


2.18 

2.47 
2.76 


72.1 

94.2 

119.2 


2.21 
2.50 
2.80 


78.2 

95.6 

• 121.0 


2.24 

4.54 
2.84 


74.4 

97.1 

128.0 


2.28 
2.58 
2.88 


10 
11 
Id 


142.4 
172.8 
206.1 


2.99 
3.28 

356 


148.8 
174.0 
207.0 


3.02 

3-31 
3-59 


146.8 
176.9 
209.8 


3.05 

3-34 
3.63 


147.2 
178.1 
212.0 


3.09 

3-39 
3.68 


149.8 
180.7 
216.0 


3-14 

3-43 
3.73 


161.8 
188.7 
218.6 


3.19 

3-49 
3-79 


13 
14 


240.7 
279.2 
820.6 


3.85 

4-13 
4-4* 


248.0 
281.8 
828.6 


3.88 

4-17 
4.46 


246.6 
284.9 
827.0 


3.92 
4.22 

4-5» 


248.8 
288.6 
881.2 


3.97 
4.27 

4.56 


262.4 

292.7 
886.0 


4.03 

4.33 
4.63 


266.5 
297.5 
841.6 


4.10 
4.40 
4-7' 


16 

n 

18 


864.6 
411.6 
461.6 


4.70 
4-99 

S-a7 


868.0 
416.6 
466.8 


4-74 
5-03 
5-3* 


872.1 
420.1 
470.9 


4.80 
5.09 
5.38 


876.8 
426.4 
476.9 


4.86 

5»S 

5-45 


882.8 
481.6 
488.8 


4-93 
5.*3 
5-53 


888.6 
488.7 
491.8 


5.01 

5-3' 
5.62 


19 
20 
21 


614.2 
669.7 
628.1 


5-55 
S.84 

6.12 


619.0 
676.1 
684.0 

• 


5.61 
5.89 
6.18 


624.7 
681.4 
641.0 


5.67 
5.96 
6.25 


681.4 
688.8 
649.1 


5-74 
6.04 

6.33 


689.1 
697.8 
658.6 


5.82 
6.12 
6.42 


648.0 
607.2 
669.4 


5.91 
6.22 

6-53 


22 
23 
24 


689.4 
768.4 
820.4 


6.41 
6.69 
6.98 


696.8 
760.5 
828.1 


6.47 
6.76 
7.04 


708.6 
768.9 
887.2 


6.54 
6.83 
7.12 


712.4 
778.7 
847.9 


6.62 
6.92 

7.21 


722.8 
790.0 
860.2 


6.72 
7.02 
7.32 


784.7 
808.0 
874.8 


6.83 

7.13 . 

7-44! 


25 
26 

27 


890.2 

962.8 

1038.8 


7.26 

7.55 
7.83 


898.6 

971.9 

1048.1 


7-33 
7.62 

7.91 


908.4 

982.6 

1069.6 


741 

7.70 

7-99 


920.0 

995.1 

1073.1 


7.5* 
7.80 

8.10 


988.3 
1009.6 
1088.7 


7.62 

7.91 
8.21 


948.7 
1026.1 
1106.6 


774' 
8.05 1 

8.35 


28 
29 
30 


1116.6 
1197.8 
1281.9 


8.12 
8.40 
8.69 


1127.1 
1209.1 
1298.9 


8.19 
8.48 
8.77 


1139.6 
1222.4 
1808.1 


8.28 
8.58 
8.87 


1164.0 
1237.9 
1824.8 


8.39 
8.68 
8.98 


1170.8 
1266.9 
1344.0 


8.51 
8.81 
9.11 


1190.1 
1276.6 
1866.1 


8.65 ' 
8.96 i 
9.26 


81 
82 
83 


1868.7 
1468.6 
1661.1 


8.97 
9.26 
9-54 


1881.6 
1472.2 
1666.6 


9.06 

9-34 
9.63 


1896.8 
1488.4 
1582.8 


9.16 

9-45 
9-74 


1414.6 
1607.3 
1608.0 


9.27 

957 
9.86 


1435.1 
1529.2 
1626.8 1 


9.41 

9.71 

10.01 


1458.7 
1564.4 
1658.0 ] 


956 i 
987 

[0.17 , 


34 
35 
36 


1646.6 

1744.8 1 

1846.9 ] 


9.83 

[O.I I 

[0.40 


1661.9 

1761.1 1 

1868.2 ] 


9.92 
[0.21 
[0.49 


1680.2 ] 
1780.5 ] 
1888.7 ] 


10.03 
[0.32 
[0.61 


1701.6 1 
1808.2 1 

1907.7 1 


[0.16 
10.45 
[0.75 


1726.3 ] 

1829.4 3 
1936.4 ] 


to. 30 
[O.60 
to. 90 


1754.7 3 
1859.5 ] 
1967.2 3 


10.47 
[O.78 

11.08 


37 

38 
39 


1949.9 ] 

2056.7 ] 

2166.8 1 


[0.68 
[O.97 
11.25 


1968.2 ] 
2076.0 1 
2186.7 ] 


[0.78 
[1.07 
[1. 36 


1989.8 ] 
2098.8 1 
2210.8 ] 


[0.90 
[1. 19 
[I.48 


2015.1 ] 
2125.6 ] 
2288.9 ] 


11.04 

[1. 33 
11-63 


2044.4 3 
2156.4 3 
2271.4 3 


tl.20 
11.50 
11.80 


2078.1 ] 
2191.9 3 
2808.8 3 


[1.38 

'!.69 . 
ti.99 j 


40 
41 
42 


2278.9 ] 
2894.2 ] 
2612.4 ] 


[1. 54 
[1. 82 

[2.II 


2300.8 ] 
2416.7 ] 
2686.0 ] 


[1. 65 

[1. 93 

[2.22 


2826.6 ] 

2448.8 ] 

2668.9 ] 


[1. 77 
[2.06 
[2.35 


2356.2 ] 
2474.4 ] 
2696.6 ] 


[1.92 

[2.22 

[2.51 


2389.4 3 
2610.8 ] 
2634.8 3 


t2.IO 
12.39 

t2.69 


2428.7 3 
2551.6 3 
2677.6 3 


12.30 • 
12.60 1 
[2.90 


43 
44 
45 


2683.6 ] 
2767.4 ] 
2884.2 ] 


[2.39 

[2.68 
12.96 


2658.2 ] 
2783.8 1 

2911.3 ] 


[2.51 
[2. 80 
[3.08 


2687.5 ] 
2813.9 ] 
2943.3 ] 


[2.65 
[2.94 
[3.23 


2721.7 1 
2849.7 3 
2980.7 1 


12.81 
[3.10 

'3-39 


2761.2 3 
2891.1 3 
8024.1 3 


[2.99 
[3.29 

'3-59 


2806.7 3 

2988.7 3 

3078.8 3 


13.21 

'3-51 ! 
13.81 ' 


46 
47 

48 


8013.8 ] 
8146.8 ] 
8281.6 ] 


13.25 

'3-53 
[3.82 


8042.1 ] 
8176.8 ] 
8812.4 ] 


'3-37 
[3.66 

13-95 


8076.6 ] 

8210.7 ] 

8848.8 ] 


[3.52 
13-81 
[4.10 


8114.7 1 
3251.6 ] 
8891.4 ] 


[3.69 
[3.98 
[4.28 


3159.9 3 
8298.8 ] 
8440.7 1 


[3.89 

14.19 
14.49 


8211.9 3 
3363.1 3 
3497.3 3 


1 
[4.12 

'4-41 ! 
[4.72 • 


49 
50 
51 


8419.7 ] 
8660.7 1 
8704.6 ] 


[4.10 

'439 
14.67 


8461.8 ] 
8594.1 ] 
8789.3 ] 


[4.23 
[4.52 
[4.81 


8489.8 ] 
3638.7 ] 
8780.6 ] 


'4-39 
[4.68 

'4-97 


3534.2 ] 
8679.9 3 
3828.6 ] 


14.57 

14.87 
[5.16 


3685.6 ] 
8783.4 ] 
8884.2 ] 


14.78 
[5.08 

[5.38 


3644.6 3 
8794.8 3 
3948.1 3 


'5-03 1 

'5-33 
15.63 ' 


52 
53 
54 


8861.8 ; 
4000.8 ] 
4158.2 ] 


[4.96 
15.24 
[5.52 


8887.4 ] 
4088.4 ] 
4192.2 : 


[5.10 
[5.38 
[5.67 


3930.2 ] 
4082.8 1 
4288.4 1 


[5.26 

»5-5S 
[5.84 


3980.2 ] 
4184.8 ] 
4292.8 1 


[5.46 

^5-75 
[6.04 


4088.0 ] 
4194.8 ] 
4854.6 3 


[5.68 
[5.98 
[6.28 


4104.5 3 
4263.9 3 
4426.3 3 


'5-94 
16.24 

t6.55 


55 
56 
57 


4808.6 ] 
4466.6 ] 
4627.6 J 


15.81 
[6.09 
[6.38 


4848.9 ] 
4508.6 ] 
4670.9 1 


[5.96 
[6.25 
[6.53 


4896.8 1 
4558.1 J 
4722.4 ] 


16.13 
[6.42 
[6.72 


4452.7 ] 
4616.1 ] 
4782.4 ] 


16.34 
[6.63 

[6.93 


4617,4 ] 
4688.2 3 
4851.9 ] 


[6.58 
[6.87 

17.17 


4691.8 3 
4760.2 3 
4981.8 3 


t6.85 

17.15 
17.46 


58 
59 
69 

8UI8. 


4791.8 : 
4968.0 ] 
6127.4 ] 


[6.66 
[6.95 
[7.23 


4886.3 ] 

5004.5 ] 

5176.6 ! 


[6.82 
[7. II 

17-40 


4889.6 ] 
6059.6 ] 
5232.5 ] 


[7.01 
[7.30 

'7-59 


4951.7 ] 
5128.9 ] 
5299.1 : 


[7.22 
[7.52 
[7.81 


5023.7 ] 
5198.4 ] 
5376.1 : 


17.47 

17.77 
[8.07 


6106.8 3 

6283.9 3 
5464.6 


'7.76 
18.06 
[8 37 


6o 


70 


8** 


9** 


• 


IQO 


U'' 


1 
\ 
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TABLE Vn. 



Whole Sections. 



Side Slope U to L 



sun. 



$1 



64 



66 

67 

68 



70 
41 

7S 
74 
75 

76 

77 
78 

79 
80 
81 

82 
83 
84 

85 
86 
87 

88 
89 



91 
92 



91 
95 



97 

98 



100 
101 
109 

103 
104 
105 

106 
107 
108 

109 
110 
HI 

11) 
113 
114 

115 
116 
117 

118 
119 
190 

8UI8. 



6* 



6299.8 
6476.0 
6663.0 

6888.9 
6017.6 
6204.2 

6898.6 
6686.9 
6781.0 

6979.0 
7179.9 
7888.6 

7590.0 
7799.4 
80U.6 

8226.7 
8444.6 
8665.4 

8889.0 
9115.6 
9844.8 

9676.9 

9811.9 

10049.8 

0290.6 
0684.1 
0780.6 

1029.7 
1281.8 
1686.8 

1794.6 
2066.2 
2318.7 

2686.0 
2864.2 
8126.8 

8401.2 
3678.9 
3969.6 

4242.9 
4529.2 
4818.8 

6110.3 
6406.1 
6702.8 

6008.3 
6306.7 
6612.9 

6922.0 
7238.9 
7648.7 

7866.8 
8186.8 
8510.1 

8886.2 
9166.3 
9497.1 

19831.8 
20169.4 
20509.8 

e« 



17.52 
17.80 
18.09 

18.37 
18.66 
18.94 

19.23 
19.51 
19.80 

20.08* 
20.37 
20.65 

20.94 
21.22 
21.51 

21.79 
22.08 
22.36 

22.65 
22.93 
23.22 

23.50 
23.79 
24.07 

24.36 
24.64 
24.93 

25.21 
25.49 
25.78 

26.06 
26.35 
26.63 

26.92 

27.20 
27.49 

27.77 
28.06 
28.34 

28.63 
28.91 
29.20 

29.48 

29.77 
30.05 

30-34 
30.62 

30.91 

3i-'9 
31.48 
31.76 

32.05 

3»-33 
32.62 

32.90 

33-19 
33-47 

33.76 
34-04 
34-33 



6849.5 17.68 
6626.4 17.97 
6706.1 18.26 



6888.6 
6074.1 
6262.4 

6468.6 
6647.7 
6844.7 

7044.6 
7247,2 
7452.8 

7661.8 
7872.6 
8086.8 

8808.9 
8528.9 
8746.7 

8972.4 
9201.0 
9432.6 

9666.8 

9904.0 

10144.1 

0387.1 
0682.9 
0881.6 

1188.2 
1387.7 
1645.0 



18.55 
18.83 
19.12 

19.41 

19.70 
19.98 

20.27 
20.56 
20.85 

ai.13 
21.42 

21.71 

22.00 
22.28 
22.57 

22.86 

43- 1 5 
a3-43 
23.72 
24.01 
24.30 

24.58 
24.87 
25.16 

^5-45 

15-73 
26.02 



1906.2 26.31 
2168.8 26.60 

2434.8 26.88 

2708.1 27.17 

2974.9 27.46 

3249.4 27.75 

8526.9 28.03 

8807.3 28.32 

4090.5 28.61 



4876.6 
4665.5 
4957.4 

6252.1 
5549.7 
5850.2 

6158.5 
6459.7 
6768.8 

7080.8 
7895.6 
7713.4 

8084.0 
8857.4 
8688.8 

9013.0 
98-45.1 
9680.1 

20017.9 
20358.7 
20702.3 



28.90 
29.18 
29.47 

29.76 
30.05 
30.33 

30.62 
30.91 
31.20 

31.48 

3^-77 
32.06 

3*- 35 
32.63 

32.92 

33.21 
33-50 
33-78 

34-07 
34-36 

34-65 



8* 



5408.4 
6587.2 
5768.9 

5968.6 
6141.0 
6881.4 

6524.7 
6720.9 
6920.0 

7122.1 
7327.0 
7584.9 

7745.6 
7959.8 
8176.9 

8895.8 
8617.7 
8848.0 

9071.2 
9302.8 
9536.8 

9778.2 
0018.1 
0255.8 

0501.4 
0750.0 
1001.4 

1255.8 
1513.1 
1773.2 

2086.8 
2802.3 
2571.2 

2648.0 
3117.7 
8895.8 

3675.8 
3959.3 
4245.6 

4534.9 
4827.0 
5122.1 

5420.0 
5720.9 
6024.7 

6331.4 
0640.9 
6953.4 

7268.9 
7687.2 
7908.4 

8232.5 
8559.5 
8889.5 

9222.8 
9558.1 
9806.8 

20238.8 
20582.8 
20930.2 

8' 



17.88 
18.17 
18.46 

18.75 
1904 

19-33 
19.62 
19.91 
20.20 

20.49 
20.78 
21.08 

21.37 
21.66 
21.95 

22.24 

"•53 
22.82 

23.11 
23.40 
23.69 

23.98 
24.27 
24.56 

24.85 
25.15 
25.44 

25.73 
26.02 
26.31 

26.60, 
26.89' 
27.18 

27.47 
27.76 
28.05 

28.34 
28.63 
28.92 

29.22 
29.51 
29.80 

30.09 
30.38 
30.67 

30.96 

3'-a5 
3«-54 

31.83 
32.12 

3a-4X 

32.70 
32.99 
33.18 

3358 
33.87 

3416 

34-45 
34-74 
35-03 



9* 



5477.2 
6658.3 
5842.8 

6029.2 
6219.1 
6411.9 

6607.7 
6806.4 
7008.1 

7212.7 
7420.2 
7630.7 

7844.1 
8060.5 
8279.8 

8502.1 
8727.8 
8965.6 

9186.6 
9420.6 
9657.6 

9897.5 
0140.4 
0386.2 

0685.0 
0886.7 
1141.4 

1899.0 
1659.5 
1928.Q 

2189.4 
2468.8 
2781.1 

3006.3 
3284.5 
3565.7 

8849.8 
4136 8 
4426.8 

4719.7 
6015.6 
5314.4 

5616.2 
5920.8 
6228.5 

6539.1 
6852.6 
7169.1 

7488.5 
7810.9 
8136.2 

8464.4 
8795.6 
9129.7 

9466.8 

9806.9 

20149.8 

20495 7 
20844.6 
21196.4 

9° 



18.11 
18.40 
18.69 

18.99 
19.28 
19.58 

19.87 
20.17 
20.46 

20.75 
21.05 
21.34 

21.64 
21.93 
22.23 

22.52 
22.82 

13-" 
23.40 
23.70 

a3-99 
24.29 
24.58 
2488 

25.17 

»5-47 
25.76 

26.05 
26.35 
26.64 

26.94 

27.23 

17-53 
27.82 
28.11 
28.41 

28.70 
29.00 
29.29 

29.59 
29.88 
30.18 

0.47 
0.76 
1.06 

»-3S 
1.65 

1.94 
2.24 
1-53 

2.82 

3.12 

3-41 
371 
4.00 
4.30 
4-59 
4.89 
5.18 

5-47 



10* 



5656.8 
5740.5 
5927.1 

6116.8 
6809.4 
6505.1 

6708.7 
6906.8 
7109.9^ 

7317.5* 
7628.0 
7741.6 

7958.1 
8177.6 
8400.1 

8626.6 
8854.1 
9085.6 

9820.1 
9557.5 
9797.9 

0041.8 
0287.8 
0587.1 

0789.6 
1044.9 
1308.2 

1564.6 
1828.9 
2096.2 

2866.6 
2689.8 
2916.1 

8195.8 
8477.6 
8762.8 

4051.0 
4342.2 
4636.4 

4938.6 
5238.8 
5536.9 

5848.0 
6152.2 
6464.3 

6779.4 
7097.5 
7418.5 

7742.6 
8069.6 
8399.7 

8782.7 
9068.7 
9407.7 

9749.7 
20094.6 
20442.6 

0798.6 
1147.6 
1504.4 

10* 



18.37 
18.67 
18.97 

19.26 
19.56 
19.86 

20.16 
20.46 
20.76 

21.06 
21.36 
21.65 

21.95 
22.25 
22.55 

22.85 
23.15 

»3-45 

a3-74 
24.04 

24.34 

24.64 
24,94 
25.24 

15-54 
25.84 
26.13 

26.43 
26.73 
27.03 

17-33 
27.63 

27.93 

28.22 
28.52 
28.82 

29.12 

29.42 
29.72 

30.02 
30.32 
30.61 

30.91 
31.21 
31.51 

31.81 
32.11 
32.41 

32.70 
33.00 

3330 

33.60 

3390 
34.10 

34-50 
34.80 
35.09 

35-39 
3569 

35-99 



11* 



5648.2 
5834.9 
6024.7 

6217.5 
6413.3 
6612.1 

6814.0 
7018.9 
7226.9 

7487.9 
7651.9 
7869.0 

8089.1 
8812.2 
8588.4 

8767.6 
8999.8 
9285.1 

9473.4 
9714.8 
9959.2 

0206.6 
0457.0 
0710.6 

0967.1 
1226.6 
11489.2 

1754.9 
2028.6 
2295.8 

2670.0 
2847.8 
8128.6 

3412.5 
8699.4 
3989.8 

4282.2 
4578.2 
4877.3 

5179.8 
5484.4 
5792.6 

6103.8 
6418.0 
6735.2 

70-55.5 

7378.8 
7705.2 

8034.6 

8367.0 
8702.5 

9041.0 
9382.5 
9727.1 

20074.7 
;0425.3 
0779.0 

211-35.7 
214% 5 
21858 2 

ir 



18.67 

18.97; 

19.28 

19.58 
19.88 
20.19 

20.49 
20.80 
21.10 

21.40 
21.71 
22.01 

22.31 
22.62 
22.92 

23.22 

13-53 
23.83 

14. »4 

1444 
24,74 

25.05 

15-35 
25.65 

25.96 
26.26 
26.56 

26 87 
27.17 
27.47 

27.78 
28.08 
28.39 

28.69 
28.99 
29.30 

29.60 
29.90 
30.21 

30.51 
30.81 
31.12 

31 41 
31.72 

32.03 

3133 
3Z.64 

3194 

33 14 
33 55 
3385 

3415 
3+46 

3476 
3506 

35 37 

35 67 

3598 

36 28 

36.58 



111 



TABLE VU 



Whole SectionB. 



Side Slope 1^ to L 



SUIS. 

1 


12^ 


13«> 


14** 


1 


15** 


16» 


17- 


1 

1 

1 


1.5 

6.2 

18.9 


0.46 
0.77 
1.08 


1.6 

6.8 

14.2 


0.47 
0.79 
1. 10 


1.6 

6.6 

14.6 


0.48 
0.81 
1.13 


1.7 0.50 

6.6 0.83 

14.9 1. 16 


1.7 

6.8 

16.8 


0.51 
0.85 
1. 19 


1.8 

7.0 

16.8 


0-53 ■ 
0.88' 

1.23 


4 

6 


24.7 
88.7 
56.7 


1.39 

1.70 
a.oi 


26.8 
89.6 
66.8 


i.4» 

1-74 
2.05 


26.8 
40.4 
58.1 


«-45 
1.78 

2.10 


26.6 1.49 
41.4 1.82 
59.6 2.15 


27.8 
42.6 
61.8 


1-53 
1.87 

2.22 


28.1 
44.0 
68.8 


1.58 > 

»-93 
2 29 


% 
8 
9 


76.8 

98.9 

126.2 


2.3a 
2.63 
2.94 


77.8 

101.0 

.127.8 


2.37 
2.68 
3.00 


79.1 
108.8 
180.8 


2.42 

*.7S 
3.07 


81.2 2.48 
106.0 2.82 
184.2 3.15 


88.5 

. 109.1 

188.0 


»-5« 

2.90 

3-44 


86.2 
112.6 
142.5 


2.64 

a- 99 
3-34 


10 
11 
Id 


164.6 
187.1 
222.6 


3*5 
3.56 

3.87 


167.8 
191.0 
227.8 


3-3« 
363 
3-95 


161.5 
196.4 
282.6 


3-39 

3-71 
4-04 


166.6 3.48 
200.4 3.81 
288.6 4.14 


170.4 
206.2 
245.4 


3.58 
392 
4.26 


176.9 
212.8 
253.8 


3.69 

4.0J! 
4.40! 


18 
14 
15 


261.8 
808.0 
847.9 


4.17 
4.48 

4-79 


266.7 
809.8 
866.1 


4.26 

4.58 
4.89 


272.9 
816.5 
868.8 


4.36 
4.68 
5.01 


279.9 4.47 
824.7 4.80 
872.7 5.14 


288.0 
834.0 
883.4 


460 

4 94 
5.28 


297.2 
844.7 
896.7 


4.75 • 

5.10 j 

5-45 


16 
17 

18 


896.8 
446.8 
600.9 


5.10 

541 
5-71 


404.0 
466.1 
611.8 


5.21 

5.5» 
5.84 


418.4 
466.7 
628.2 


5-33 
5.65 
5-97 


424.1 5.47 
478.7 5.80 
586.7 6.13 


436.8 
492.5 
662.1 


5.62 
596 
6.31 


460.2 
608.8 
669.8 


5.80 ' 

6.16 

6.51 


19 

n 


668.1 
618.4 
681.8 


6.03 

6.34 
6.65 


669.7 
631.3 
696.0 


6.15 

6.47 
6.79 


682.9 
646.9 
712.1 


6.30 
6.62 
6.94 


698.0 6.46 
662.6 6.79 
780.6 7.12 


616.2 
681.7 
761.6 


6.65 
6.99 

7.33 


684.9 
703.6 
776.6 


6.86 
7.21 
7.56 


29 
23 
24 


748.3 
817.9 
890.6 


6.96 

7-47 
7.58 


763.8 
884.8 
909.0 


7.10 
7-4» 
7.73 


781.6 
854.2 
930.1 


7.27 

7.59 
79» 


801.7 • 7.45 

876.8 7.79 
964.1 8.12 


824.8 
901.6 
981.6 


7.67 
8.01 

8-35 


861.2 

980.4 

10184 


7 9«: 

8.27 

8.62 


25 
26 
27 


966.3 
1045.1 
1127.1 


7.88 
8.19 
8.50 


986.8 
1066.8 
1150.6 


8.05 
8 36 
8.68 


1009.2 
1091.6 
1177.1 


8.24 
8.56 
8.88 


1036.8 8.45 
1119.8 8.78 
1207.6 9. 1 1 


1065.1 
1152.0 
1242.3 


8.69 
9.03 

9-37 


1099.2 
1188.9 
1282.1 


8.97 
9.32 ' 

9-67 . 


28 
29 
30 


1212.1 
1800.2 
1891.4 


8.81 
9.12 

9-43 


1287.8 
1827.2 
1420.8 


9.00 

9-3» 
9.63 


1266.0 
1868.0 
M68.3 


9.20 

9 53 
9.85 


1298.7 9.44 
1893.1 9.77 

1490.8 10.10 


1336.1 
1483.2 ] 
1588.7 3 


9-71 

10.05 

[0.40 


1878.9 3 
1479.1 ] 
1582.9 1 


[0.03 
[0.38 

[0.73 


31 
82 

33 


1485.8 
1588.2 ] 
1683.7 1 


9-74 
[0.05 

10.36 


1616.6 
1616.0 1 
1718.6 ; 


9-94 
to. 26 
[0.57 


1651.8 ] 
1653.6 ] 
1758.6 ] 


to#i7 
10.50 
[0.82 


1691.9 10.44 
1696.2 10.77 
1803.9 1 1. 10 


1687.7 1 
1745.1 1 

1856.8 ] 


to.74 
11.08 
11.4a 


1690.2 3 
1801.0 1 
1916.8 ] 


[I.08 

[1. 43 ' 
[1. 78 


34 
35 
36 


1787.2 ] 
1893.9 ] 
2003.7 1 


[0.67 
10.98 
[1. 29 


1824.3 ] 

1933.2 1 

2045.3 ] 


[0.89 
[1.20 
ti.52 


1866.6 3 
1978.1 3 

2092.7 ] 


[1. 14 
[1.46 
11.79 


1914.9 11.43 
2029.2 11.76 
2146.8 12.09 


1970.0 1 
2087.6 3 
2208.6 3 


[1. 76 

[2.10 

11-44 


2033.1 ] 
2154.6 ] 
2279.4 3 


[2.14 

[2.49 ! 
[2.84 1 


37 

38 
39 


2116.6 ] 

2232.5 ] 

2351.6 ] 


[1.60 
[I.90 

[2.21 


2160.6 1 
2278.8 3 
2400.4 3 


[1. 84 
[2.15 

[2.47 


2210.6 3 

2831.7 3 
2456.0 ] 


12.11 

[2.43 
12.76 


2267.7 12.42 
2892.0 12.75 
2519.5 13.09 


2383.0 3 
2460.8 1 
2692.0 1 


[2.78 
[3.12 
13-46 


2407.8 3 
2539.7 3 
2676.1 3 


[3.19 
'3-54 
'389 


40 
41 
42 


2478.7 ] 
2598.9 3 
2727.2 J 


12.52 
12.83 
[3.14 


2626.0 3 
2652.9 3 
2788.9 3 


[2.78 
[3.10 

13-41 


2688.6 3 
2714.4 3 
2848.4 3 


13.08 
[340 

'3-73 


2650.4 13.42 

2784.5 13.75 
2922.0 14.08 


2726.7 3 
2864.7 1 
8006.1 1 


[3.80 
[4.14 
'4-49 


2814.0 3 
2966.6 3 
3102.5 3 


1415 
[4.60 

'4-95 


48 
44 
45 


2858.7 ] 
2993.2 ] 

3130.8 ] 


13-45 
13-76 

14-07 


2918.0 1 
3056.3 3 
3195.8 3 


13.73 

14-05 
[4.36 


2986.7 : 
3126.1 3 
8269.9 ; 


[4.05 

14-37 
[4.69 


8062.8 14.41 
8207.0 14.74 
8354.4 15.07 


8151.0 ] 
3299.3 3 
3450.9 1 


14.83 
15.17 
[5.51 


8252.0 ] 
8406.0 3 
8561.6 3 


15.30 
[5.65 
[6.00 


46 
47 

48 


8271.5 ] 
8415.2 ] 
3562.1 ] 


[438 
14.69 
[5.00 


8839.4 ] 
8486.1 3 
8686.1 3 


[4.68 
14.99 
[5.31 


3416.8 3 
3667.0 1 
3720.4 3 


[5.02 

'5-34 
[5.66 


3605.1 15.41 

3659.2 15.74 
3816.6 16.07 


8606.0 1 
8764.5 3 
3926.4 3 


15.85 
[6.19 
[6.53 


8721.6 3 

3886.1 3 

4062.2 ] 


[6.36 

[6.71 
[7.06 


49 
50 
51 


3712.1 ] 
8865.1 ] 
4021.3 ] 


[5.31 
15.62 
[5.92 


8789.1 3 
8946.4 ] 
4104.8 3 


[5.62 

'5-94 
16.25 


3877.0 3 
4036.9 1 
4199.9 3 


'5-99 
[6.31 

(6.63 


8977.2 16.40 
4141.2 16.73 
4308.5 17.06 


4091.7 3 
4260.4 3 
4432.6 3 


[6.87 
[7.21 

17.55 


4222.8 ] 

4896.9 ] 
4674.6 1 


[7.41 
[7.76 

[8.12 


52 
53 
51 


4180.5 ] 
4842.9 ] 
4608.3 J 


[6.23 
t6.54 
[6.85 


4267.8 3 
4433.0 3 

4601.9 3 


16.57 
[6.89 

17.20 


4366.3 3 
4535.8 ] 
4708.6 : 


16.95 

[7.28 
[7.60 


4479.1 17.39 
4668.1 17.72 
4830.3 18.06 


4608.1 1 
4787.0 3 
4969.3 3 


17-89 
[8.23 
[8.58 


4765.7 3 
4940.4 ] 

5128.6 ] 


'8.47 
[8.82 

[9.17 


55 
56 
57 


4676.8 ] 
4848.4 ] 
6023.1 ] 


17.16 

17.47 
[7.78 


4773.9 3 
4949.1 3 
6127.4 3 


[7.52 
[7.83 
[8.15 


4884.6 '] 
5063.8 ] 
5246.8 i 


17.92 
18.25 

18.57 


6010.9 18.39 
5194.7 18.72 
5381.9 19.05 


5165.1 J 
5344.3 1 
6586.8 3 


[8.92 
[9.26 
[9.60 


6820.8 1 
5615.5 3 
5714.8 3 


[9.52 
[9.87 
10.23 


58 
59 
60 

8618. 

r 

I 


6200.9 1 
6881.8 ] 
6666.8 ] 


[8.09 
[8.40 
18.71 


6308.9 3 
6498.6 3 
6681.8 3 


[8.46 
[8.78 
19.10 


6432.0 ] 
6620.9 3 

5813.1 3 


[8.89 
[9.22 
'9-54 


6572.4 19.38 

5766.2 19.71 

5963.3 20.04 


6732.8 3 
5932.2 3 
6186.0 3 


19-94 
10.28 

to. 62 


6916.6 3 
6122.8 3 
6831.6 3 


to. 58 
to. 93 
ti.28 


12* 


13** 


14** 


15** 


le* 


rr 



112 



TABLE Vn. 



Whole Sections. 



Side Slope U to L 



SDli 



61 



•4 
US 



91 



70 
11 

W 

78 
74 
75 

76 
77 

78 

70 



81 

8) 
86 
84 

86 



87 



01 



04 



07 

08 
00 

100 
101 
10) 

106 
104 
105 

106 
107 
108 

160 

110 
111 

lit 
116 
114 

115 
116 
117 

118 
110 
100 



12' 



5752.9 
5948.0 
6186.8 

6882.6 
6682.1 
6784.6 

6940.2 
7149.0 
7860.8 

7576.7 
7798.7 
8014.7 

8288.9 
8466.2 
8696.6 

8980.0 
9166.6 
9406.2 

9648.9 

9894.8 

10148.7 

10896.7 
10660.8 
10909.0 

11170.2 
11484.6 
11702.1 

11972.6 
12246.8 
12628.0 

12802.9 
18085.8 
18871.8 

18660.9 
18958.1 
14248.4 

14646.8 
14848.8 
15152.9 

16460.6 
15771.8 
16085.2 

16402.1 
16722.1 
17045.8 

17871.6 
17700.8 
18088.2 

18868.7 
18707.8 
19048.9 

19898.7 
19741.6 
20092.6 

20446.6 
20808.7 
21168.9 

21527.8 
21898.7 
22268.2 



i^.oi 

«9-33 
19.63 

19.94 
10.25 
10.56 

20.87 
11.18 
11.49 

11.80 
11.11 
11.41 

11.73 
13.04 

*3-3S 
13.65 
13.96 

14.17 

14. 5* 
14.89 

15.10 

15.51 

15.81 
16.13 

16.44 
16.75 
17.06 

»7-37 
17.67 

17.98 

18.19 
18.60 
18.91 

19.11 

a9-53 
19.84 

30.15 
30.46 
30.77 

31.08 
31.38 
31.69 

31.00 
31.31 
31.61 

31.93 

33-»4 
33-55 
33.86 

34-1 7 
34.48 

34.79 
35.10 

35-40 

35-7i 
36.01 

3^-33 
36.64 

3^-95 

37.16 



18' 



5872.8 19.41 
6066.4 19.73 
6268.7 10.04 



L 



12< 



6464.1 
6667.7 
6874.4 

7084.8 
7297.4 
7618.6 

7782.9 
7956.6 
8181.1 

8410.0 
8641.9 
8877.1 

9116.4 
9866.9 
9601.6 

9849.2 
0100.2 
0854.2 

0611.5 
0871.9 
1186.4 

1402.1 

V 672.0 

1946.0 

2221.2 
2500.6 
2788.0 

8068.7 
8857.6 
8649.4 

8944.6 
4242.8 
4644.2 

4848.8 
5166.6 
6467.4 

6781.6 
6098.7 
6419.1 

6742.6 
7069.8 
7899.1 

7782.1 
8068.2 
8407.6 

8760.0 
9095.6 
9444.4 

19796.8 
20161.4 
20509.6 

20871.0 
21285.6 
21608.8 

21974.2 
22848.2 
22725.4 



10.36 
10.67 
10.99 

»i.3« 
11.61 

11.94 

12.15 
22.57 
22.88 

23.10 
13.51 
13.83 

14.15 
14.46 
14.78 

15.09 
15.41 
15.71 

16.04 
16.36 
16.67 

16.99 

17.30 
17.61 

»7-93 
18.15 

18.56 

18.88 
19.10 
19.51 

19.83 
30.14 
30.46 

30.77 
31.09 

3»-4i 

31.71 
31.04 

3»-35 
32.67 
32.98 

33-30 
33.61 

33-93 
34. »5 

34.56 
34.88 

35.«9 

35-5« 
35.82 

36.14 

36.46 
36.77 
37.09 

37.40 
37.72 
38.03 



14< 



18* 



6008.6 
6207.1 
6408.9 

6614.0 
6822.8 
7088.8 

7248.6 
7466.6 
7687.8 

7912.2 
8189.9 
8870.8 

8606.0 
8842.8 
9082.9 

9826.8 
9678.8 
9824.1 

0077.6 
0884.4 
0694.8 

0857.6 
1124.0 
1898.6 

1666.6 
1942.6 
2222.0 

2504.6 
2790.4 
8079.4 

8871.7 
8667.2 
8965.9 

4267.9 
4578.1 
4881.6 

6198.1 
6508.0 
5826.1 

6147.4 
6472.0 
6799.8 

7180.8 
7466.1 
7802.6 

8148.8 
8487.2 
8884.4 

9184.8 
9588.4 
9895.8 

20266.8 
20618.7 
20986.2 

21866.0 
21728.0 
22104.2 

22488.7 
22866.4 
28262.8 



19.86 
20.18 
20.51 

^0.83 
21.15 
11.48 

21.80 
22.12 
22.44 

22.77 
23.09 
23.41 

23.74 
24.06 
24.38 

24.71 
25.03 

15-35 
25.67 
26.00 
26.32 

26.64 
26.97 
27.29 

27.61 

27.94 
28.26 

28.58 
28.90 
29.23 

»9-55 
29.87 

30.20 

30.52 
30.84 
31.16 

3«.49 
31.81 

32.13 

32.46 
32.78 
33.10 

33-43 

33-75 
34.07 

34.39 

34.7a 
35-04 

35-36 
35.69 
36.01 

36.33 
36.65 

36.98* 

37.30 
37.62 

37-95 
38.27 

3859 
38.92 



14« 



W 



6168.8 20.37 
6867.6 20.71 
6574.6 21.04 



6786.0 
6998.6 
7215.6 

7486.0 
7659.6 
7886.5 

8116.8 
8850.8 
8587.2 

8827.4 
9070.9 
9817.7 

9567.8 

9821.8 

10078.0 

0888.1 
0601.6 
0868.2 

1188.2 
1411.6 
1688.1 

1968.1 
2251.8 
2687.9 

2827.8 
8121.0 
8417.6 

8717.8 
4020.6 
4826.9 

4686.7 
4949.8 
5266.1 

5686.8 
5908.9 
6286.2 

6664.8 
6897.8 
7284.0 

7678.6 
7916.5 
8262.7 

8612.2 
8965.1 
9821.2 

19680.7 
20048.4 
20409.6 

2077^9 
21161.6 
21627.7 

21907.0 
22289.6 
22676.6 

28064.9 
28457.6 
28858.4 



21.37 
21.70 
22.03 

22.36 
22.69 
23.03 

23.36 
23.69 
24.02 

»4.35 
24.68 

25.01 

»5-34 
25.68 

26.01 

a6.34 
26.67 
27.00 

47-33 
27.66 

27.99 

28.33 
28.66 
28r99 

29.32 
29.65 
29.98 

30.31 

30.64 
30.98 

31.31 
31.64 

3»-97 

3».30 
31.63 
32.96 

33-30 
33-63 
33-96 

34. »9 
34.62 

34.95 
35.28 
35.61 

35-95 
36.28 
36.61 

36.94 

37.27 
37.60 

37-93 
38.26 
38.60 

38.93 
39.26 

39-59 
39-9» 



15< 



16< 



6841.2 20.96 
6660.8 21.30 
6768.8 21.64 

6980.8 21.98 
7200.1 22.32 
7423.8 22.67 



7660.0 
7880.0 
8118.5 

8850.4 
8590.7 
8884.4 

9081.6 
9882.0 
9586.9 

«ro4v.« 

10104.0 
10868.1 



23.01 

13-35 
23.69 

24.03 

14.37 
24.71 

25.05 

15-39 
15-73 
26.07 
26.41 
26.76 



10685.7 27.10 
10906.6 27.44 
11181.0 27.78 

11458.8 28.12 
11740.0 28.46 
12024.6 28.80 

12812.6 29.14 
12604.0 29.48 
12898.8 29.82 



18197.0 
18498.7 
18808.7 

14U2.2 
14424.0 
14789.8 

16068.0 
15880.1 
16705.6 

16084.6 
16866.8 
16702.5 

17041.6 
17884.2 
17780.1 

18079.5 
18482.2 
18788.4 

19148.0 
19611.0 
19877.4 

20247.2 
20620.4 
20997.0 

21877.0 
21760.6 
22147.8 

22687.6 
22981.2 
28828.8 

28728.8 
24182.7 
24589.9 



0.16 

0.50 
0.85 

1. 19 

>-53 
1.87 

2.21 

1-55 
2.89 

3-13 
3-57 
3.91 

4.15 
4.59 
4.94 

5.28 
5.62 
5-96 

6.30 
6.64 
6.98 

7-31 
7.66 

8.00 

8.34 
8.68 

9-03 

9-37 

9.71 

40.05 

40.39 
40.73 

41.07 



16< 



17* 



6644.4 
6760.7 
6980.6 

7204.0 
7480.8 
7661.2 

7895.2 
8182.6 
8878.6 

8618.0 
8866.0 
9117.6 

9872.6 
96«1.1 
9898.1 

0168.7 
0427.8 
0700.4 

0976.5 
1256.2 
1589.8 

1826.0 
2116.2 
2409.9 

2707.2 
8007.9 
8812.2 

8620.0 
8981.8 
4246.1 

4664.4 
4886.8 
5211.7 

6640.6 
6878.0 
6208.9 

6548.4 
6891.8 
7287.8 

7687.8 
7941.8 
8298.8 

8668.9 
9028.0 
9890.6 

19761.6 
20186.8 
20514.4 

20896.1 
21281.2 
21669.9 

22062.1 
22457.8 
22867.1 

28269.9 
28666.1 
24076.9 

24489.2 
24906.1 
25826.4 



21.63 
21.98 
22.34 

22.69 
23.04 
23.39 

23.74 
24.10 

14-45 
24.80 
25.15 
25.50 

15-85 

26.21 

26.56 

26.91 
27.26 
27.61 

27.96 
28.32 
28.67 

29.02 

19-37 
29.72 

30.07' 

30.43 
30.78 

31.13 
31.48 
31.83 

32.19 

3154 
32.89 

3314 
33-59 
33'94 

34.30 

34.65 
35.00 

35-35 

35-70 
36.05 

36.41 
36.76 

37-" 

37,46 
37.81 
38.17 

38.51 
38.87 
39.22 

39-57 
39.92 

40.28 

40.63 
40.98 

41-33 
4i.iS8 
41-03 
42.39 



17^ 



H 
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TABLE Vn. 



Whole Sections. 



Side SLepe U to L 



8II18. 

1 

t 


18« 


19** 


20** 


2r 


22' 


» 


230 




1.8 0.55 

7.8 0.91 

16.4 i.ftS 


1.9 

7.6 

17.0 


0-S7 
0.95 

»-33 


2.0 0.59 

7.9 0.99 

17.8 1.39 


2.1 

8.8 
18.7 


0.62 
1.04 

»-45 


2.2 

8.8 
19.8 


0.66 
1.10 

1-54 


2.8 

9.8 

21.0 


0.70 
1.17 


4 
5 
6 


29.1 1.64 
46.6 2.00 
66.6 a. 37 


80.8 
47.4 

68.2 


1.70 
2.08 
2.46 


81.7 1.78 
49.6 2.18 
71.2 2.57 


88.2 
61.9 
74.8 


1.87 
2.29 
2.70 


85.1 
64.9 
79.0 


1.98 
2.41 
2.85 


87.4 
68.4 
84.1 


2.10 

1.57 
3.04 




7 
8 
9 


89.8 2.73 
116.6 3.10 
147.6 3.46 


92.8 
121.2 
168.4 


2.84 
3.22 
3.60 


97.0 2.97 
126.6 3.36 
160.8 3.76 


101.8 
188.0 
168.8 


3.12 

3-53 
3-95 


107.6 
140.5 
177.8 


3.29 

3-73 
4-17 


114.6 
149.5 
189.2 


3-50 
3.97 
4-44 




10 
11 
12 


182.2 3.83 
220.4 4.19 
262.8 4,55 


189.4 
229.2 
272.8 


3.98 

4.36 
4.74 


197.9. 4.16 
289.4 4.55 
284.9 4.95 


207.8 
251.4 
299.2 


4.36 
4.78 
S-»9 


219.6 
265.6 
816.1 


4.61 

5-05 
5-49 


288.6 
282.6 
886.4 


4.91 

5-37 
S.84 




18 
14 
15 


807.8 4.92 
857.0 5.28 

409.9 5.65 


820.1 
871.8 
426.2 


5.11 

5-49 
5.87 


884.4 5.34 
887.8 5.74 
446.2 6.13 


861.1 
407.2 
467.6 


5.61 
6.03 

6.44 


871.0 
480.2 
498.9 


5-93 
6.37 
6.80 


894.8 
457.8 
526.6 


6.31 
6.77 

7.*4 




16 
17 

18 


466.8 6.01 
626.4 6.38 
690.2 6.74 


484.9 
647.4 
618.7 


6.25 
6.63 
7.01 


606.5 6.53 
671.8 6.93 
641.1 7.32 


581.9 
600.6 
678.2 


6.86 
7.27 
7.69 


562.0 
684.4 
711.2 


7.24 
7.68 
8.12 


69&0 
676.1 
766.8 


77* 
8.x8 

8.64 




19 
» 
31 


667.6 7.10 
728.6 7.47 
808.8 7.83 


688.8 
767.7 
886.8 


7.39 
7.77 
8.15 


714.8 7.72 

791.5 8.11 

872.6 8.51 


760.1 
881.1 
916.8 


8.10 
8.52 
8.93 


792.4 
878.0 
968.0 


8.56 
9.00 

9-44 


848.2 

984.8 

1080.1 


9.1 1 

9S« 
10.04 




22 
28 
24 


881.6 8.20 

968.6 8.56 

1049.2 8.93 


916.8 
1002.0 
1091.1 


8.52 
8.90 
9.28 


957.7 8.90 
1046.7 9.30 
1189.7 9.70 


1006.6 
1099.1 
1196.8 


9-35 

9^77 

10.18 


1062.4 
1161.2 
1264.4 


9.88 
10.32 
10.76 


1180.6 
1285.7 
1845.4 


10.51 
10.98 
11.45 




25 
26 
27 


1188.6 9.29 
1281.4 9.65 
1827.9 10.02 


1188.9 
1280.5 
1S80.9 


9.66 
10.04 
10.42 


1286.7 10.09 
1887.6 10.49 
1442.4 10.88 


1298.6 
1404.6 
1614.7 


10.60 
11.01 

"•43 


1872.0 
1488.9 
1600.2 


11.20 
11.63 
12.07 


1459.9 

1579.0* 

1702.8 


11.91 
12.38 
12.85 




28 
20 
80 


1428.1 10.38 
1682.0 10.75 
1689.4 II. II 


1486.0 
1698.0 
1704.8 


10.80 
11.18 

11.55 


1651.8 11.28 
1664.1 11.67 
1780.8 12.07 


1629.0 

1747.4. 

1870.0 


11.84 
12.26 
12.67 


1721.0 
1846.1 
1975.6 


12.51 
12.95 

«3-39 


1881.8 
1964.4 
2102.8 


13.31 
13.78 
i4.a5 




81 
82 
88 


1760.6 11.48 
1866.8 11.84 

1988.7 12.20 


1820.8 
1989.7 
2062.8 


11.93 
12.31 
12.69 


1901.6 12.47 
2026.2 12.86 
2164.8 13.26 


1996.7 
2127.6 
2262.7 


13.09 
13.51 
13.92 


2109.6 
2247.8 
2890.5 


13.83 

14.17 
14.71 


2244.8 
2891.9 
2548.7 


14.7a 
15.18 
15.65 




84 
85 

86 


2106.8 12.57 
2281.4 12.93 
2860.8 13.30 


2189.7 
2820.4 
2464.9 


13.07 

«3-45 
13.83 


2207.8 13.65 

2428.9 14.05 
2664.8 14.44 


2401.9 
2545.2 
2692.8 


«4-34 

14-75 
15.17 


2587.6 
2689.0 
2844.9 


15.15 

»5-59 
16.02 


2700.2 
2861.4 
8027.8' 


16. la 
16.58 
17.05 




87 
88 
80 


2498.8 13.66 
2680.4 14.03 
2770.6 14,39 


2698.1 
2786.2 
2881.1 


14.21 

»4.S9 
14.96 


2708.8 14.84 
2867.2 15.24 
8009.5 15.63 


2844.4 
8000.8 
8160.8 


15.58 
16.00 
16.41 


8005.1 
8169.8 
8888.8 


16.46 
16.90 

17.34 


8197.8 
8878.0 
8562.8 


17.5* 

17.99 

18.45 




40 

8 


2914.6 14.75 
8062.1 15.12 
8218.8 15.48 


8080.7 
8184.1 
8841.4 


^■5-34 

15.72 

16.10 


8165.9 16.03 
8826.1 16.42 
8490.4 16.82 


8824.4 
8492.7 
8665.2 


16.83 

17.25 
17.66 


8612.2 
8690.0 
8872.2 


17.78 
18.22 

18.66 


8737.4 
8926.6 
4120.4 


18.9a 

"9-39 
19.85 




48 
44 
45 


8868.1 15.85 

8626.6 16.21 

8688.7 16.58 


8602.4 
8667.2 
8886.7 


16.48 
16.86 
17.24 


8658.6 17.21 

8880.7 17.61 

4006.8 18.01 


8841.8 18.08 

4022.5 18.49 

4207.6 18.91 


4068.8 
4249.8 
4445.1 


19.10 

"954 
19.98 


4819.0 
4622.2 
4780.1 


20.3a 
ao.79 

21. a6 

* 1 




46 
47 

48 


8864.6 16.94 
4028.9 17.31 
4196.9 17.67 


4008.1 
4184.8 
4864.2 


17.62 

17.99 
18.37 


4186.9 18.40 
4870.9 18.80 
4558.8 19.19 


4896.5 
4569.8 
4787.1 


19.32 

19-74 
20.15 


4644.9 
4849.0 
5057.6 


20.41 
20.85 
21.29 


4942.7 
5159.9 
5881.8 


21.7a 
22. 19 
22.66 




40 
50 
51 


4878.6 18.03 
4564.0 18.40 
4788.0 18.76 


4648.0 
4786.6 
4926.8 


18.75 
19.13 
19.51 


4750.a 19.59 
4946.7 19.98 
6146.6 20.38 


4988.7 
6194.4 
5404.2 


20.57 
20.99 
21.40 


5270.6 
5487.8 
5709.5 


21.73 
22.17 
22.61 


5608.4 23. xa 
5889.6 23.59 

6075.5 24.06 




52 
58 
54 


4926.6 19.13 
6116.8 19.49 
6811.8 19.86 


6121.9 
6820.8 
6628.6 


19.89 
20.27 
20.65 


6860.8 20.78 
6558.1 21.17 
5769.8 21.57 


5618.2 
5886.4 
6068.7 


21.82 
22.23 
22.65 


5986.6 
6166.1 
6401.0 


23.05 

»3-49 
*3-93 


6816.1 
6561.4 
6811.8 


14.53 

14.99 

25.461 




55 
56 
57 


6610.8 20.22 
6712.6 20.58 
6918.8 20.95 


6729.9 
6940.2 
6164.2 


21.03 
21.40 
21.78 


6985.6 21.96 
6206.1 22.36 

6428.7 22.75 


6286.2 
6516.8 
6760.6 


23.06 
23.48 
23.89 


6640.8 
6888.9 
7182.0 


14.37 
24.80 

25.24 


7066.9 25.93 ' 
7825.2 26.4c 1 
7689.2 26.86 , 




•58 
50 
60 


6127.8 21.31 

6840.9 21.68 
6667.7 22.04 


6872.1 
6698.7 
6819.1 


22.16 
22.54 
22.92 


6656.2 23.15 
6887.7 23.55 
7128.2 23.94 


6989.6 
7282.7 
7479.9 


24.31 

14.73 
25.14 


7884.4 25.68 
7641.2 26.12 
7902.4 26.56 


7857.8 
8181.1 
8409.1 


17.3 s 
27.80 

28. a6 

1 




8018. 


I80 


19' 


> 


20^ 


2! 


B 


22« 


230 

* 
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TABLE Vn 



Whole SectionB. 



Side Slope 1| to L 



61 



6S 

64 
65 



67 
68 
66 

76 
71 

79 

76 
74 
75 

76 

77 
7S 

76 

86 
81 

89 
86 
84 

85 

86 
87 

88 
86 



61 

66 



64 



67 
68 



166 
161 
168 



164 
165 

166 
167 
168 

166 
116 
111 

116 
116 
114 

115 
116 

117 

118 
116 
166 

sen. 



18' 






6778.1 
7002.2 
7229.9 

7461.2 
7696.2 
7984.8 

8177.1 
8428.0 
8672.6 

8925.8 
9182.6 
9448.1 

9707.2 

9975.0 

10246.4 

0621.5 
0800.2 
1082.5 

1868.5 
1658.2 
1951.4 

2248.4 
2548.9 
2858.1 

8161.0 
8472.5 
8787.6 

4106.4 
4428.8 
4754.9 

5084.6 
5417.9 
5754.9 

6095.6 
6489.8 
6787.8 

7189.8 
7494.5 
7858.4 

8215.9 
8582.0 
8951.8 

9825.2 

9702.8 

20088.0 

20467.4 
20855.4 
21247.0 

21642.8 
22041.2 
22448.8 

22850.0 
28259.9 
28678.4 

24090.5 
24511.8 
24985.7 

25868.8 
25795.5 
26280.9 

18' 



ftft.41 
11.77 
13.13 

13.50 
A3.86 
14.13 

»4.S9 
14.96 

15.31 

15.68 
16.05 
16.41 

16.78 
17.14 
17.51 

17.87 
18.13 
18.60 

18.96 

a9-33 
19.69 

30.06 
30.41 
30.78 

31.15 
31.51 
31.88 

31.14 
31.61 

31.97 

33-34 

33.70 

34.06 

34.43 

34.79 
35.16 

35-5* 

35-89 
36.15 

36.61 
36.98 

37.34 

37.71 
38.07 
38.44 

38.80 
39.16 

39-53 
39.89 
40.16 
40.61 

40.99 

41.35 
41.71 

41.08 
41.44 
41.81 

43-17 
43-54 
43-9«> 



19' 



7048.8 13.30 
7281.8 13.68 
7618.0 14.06 

7758.6 14.44 

8008.0 14.81 

8251.1 15.19 



8508.0 
8758.7 
9018.2 

9281.5 
9548.6 
9819.5 

0094.1 
0872.6 
0654.8 



45-57 

45-95 
16.33 

16.71 
17.09 
17.47 

17.84 
18.11 
18.60 



0940.9 18.98 

1280.7 19.36 

1524.8 19.74 

1821.7 30.11 

2122.8 30.50 
2427.8 30.88 

2786.5 31.15 

8049.1 31.63 

8865.4 31.01 

8685.5 31.39 
4009.4 31.77 
4837.1. 33.15 



4668.6 
5008.9 
5848.0 

5685.8 
6082.4 
6882.9 

6787.1 
7095.1 
7456.9 

7822.5 
8191.8 
8565.0 

8941.9 
9822.7 
9707.2 

20095.5 
20487.6 
20888.5 



33-53 

33-9» 
34.18 

34.66 

35-04 
35-44 

35.80 
36.18 
36.56 

36.94 

37- 3» 
37.69 

38.07 

38.45 
38.83 

39.H 

39-59 
39-97 



21288.1 40.35 
21686.6 40.73 
22098.9 41.10 



22504.9 
22919.7 
28888.8 

28760.7 
24186.9 
24616.9 

25060.7 
25488.2 
25929.6 

26874.7 
26828.7 
27276.4 

19' 



41.48 
41.86 
41.14 

41.61 
43.00 

4338 

43-76 
44.13 
44.5> 
44.89 
45.17 

45-65 



20' 



7862.6 
7606.0 
7858.8 

8104.6 
8859.9 
8619.1 

8882.2 
9149.8 
9420.4 

9695.5 

9974.5 

10257.4 

0544.8 
0885.2 
1180.0 

1428.8 
1731.5 
2088.2 

2848.8 
2668.5 
2982.0 

8804.5 
8631.0 
8961.5 

4295.9 
4684.2 
4976.5 

5822.8 
5678.0 
6027.2 

6885.8 
6747.4 
7118.5 

7488.5 
7857.5 
8285.4 

8617.8 
9008.1 
9892.9 

19786.7 
20184.4 
20586.0 

20991.7 
21401.2 
21814.8 

22282.8 
22668.7 
28079.1 

28508.5 
28941.8 
24879.1 

24820.4 
25265.6 
25714.7 

26167.8 
26624.9 
27085.9 

27550.9 
28019.9 
28492.8 

20' 



14.34 
14.73 
15.13 

15.51 
15.91 
16.31 

16.71 
17.11 

17.50 

17.90 
18.19 
18.69 

19.09 
19.48 
19.88 

30.17 
30.67 
31.07 

31.46 
31.86 
31.15 

31.65 

33-04 
33-44 

33-84 

34-43 

34.63 

35.01 

35-44 
35.81 

36.11 
36.61 
37.00 

37.40 

37.79 
38.19 

38.58 
38.98 
3938 

39-77 
40.17 

40.56 

40.96 

41-35 
41-75 

44.15 

44.54 
41.94 

43-33 

43-73 
44.11 

44-54 
44.91 

45-31 

45-71 
46.10 

46.50 

46.89 

47-49 
47.69 



21' 



7781.8 
7986.9 
8246.6 

8510.5 
8778.5 
9050.7 

9827.0 
9607.5 
9892.2 

10181.0 
10474.0 
10771.1 

11072.4 
11877.8 
11687.4 

12001.1 
12819.0 
12641.1 

12967.8 
18297.6 
18682.1 

18970.8 
14818.6 
14660.6 

15011.8 
15867.1 
15726.5 

16090.1 
16457.9 
16829.8 

17205.9 
17586.1 
17970.5 

18859.0 
18751.7 
19148.6 

19549.6 
19954.7 
20864.1 

20777.5 
21195.2 
21617.0 

22042.9 
22478.0 
22907.2 

28845.6 

23788.2 
24284.9 

24685.8 
25140.8 
26600.0 

26068.8 
26580.8 
27002.5 

27478.8 
27958.8 
28442.4 

28980.6 
29428.1 
29919.7 



15.56 
15.97 
16.39 

16.80 
17.11 
17.63 

18.05 

18.47 
18.88 

19.30 

49-71 
30.13 

30-54 
30.96 

31.37 

31-79 
31.11 

31.61 

33.04 
33-45 
3387 

34.18 
34.70 
35-11 

35-53 
35-94 
36.36 

36.78 

37-19 
37.61 

38.01 

38.44 
38.85 

39-47 

39-69 
40.10 

40.51 

40.93 
41.35 
41.76 
41.18 

44.59 

43-01 
43-43 
43-84 

44.46 
44.67 
45.09 

45-50 
45-94 
46.33 

46.75 
47-17 
47-58 

48.00 

48.41 
48.83 

49-44 
49.66 

50.07 



21' 



22' 



8168.1 17.00 
8488.1 17.44 
8712.4 17.88 



8991.2 
9274.4 
9562.0 

9858.9 
0160.8 
0451.0 

0756.1 
1065.6 
1879.5 

1697.8 
2020.5 
2847.6 

2679.0 
8014.9 
8855.1 

8699.8 
4048.8 
4402.2 

4760.0 
5122.2 

6488.8 

5859.8 
6285.1 
6614.9 

699^0 
7887.6 
7780.5 

8177.8 
8579.5 
8985.6 

9896.1 
9811.0 
20280.8 

20668.9 
21082.0 
21614.4 

21961.2 
22892.5 
22888.1 

28288.1 
23742.5 
24201.2 

24664.4 
25182.0 
26608.9 

26080.8 
26661.0 
27046.1 

27585.6 
28029.5 
28527.8 

29080.5 
29587.6 
80049.1 

80564.9 
81085.2 
81609.8 

22' 



18.31 
18.76 
19.10 

49.63 
30.07 
30.51 

30.95 

31.39 
ji.83 

31.17 
34.71 
3315 

33-59 
34.01 
34.46 

34.90 

35-34 
35-78 

36.11 
36.66 
37.10 

37-54 
37-98 
38-41 
38.85 
39.19 

39-73 
40.17 
40.61 
41.05 

41.49 
41.93 

44.37 

41.80 

43-44 
43-68 

44.14 

44.56 

45.00 

45-44 
45.88 

46.31 

46.76 
47.10 
47-6 

48.0 

48.5 
48.9 

49-3 
49.8 

50.1 

50.7 
51.1 

51-59 
51.01 
54.46 
51.90 



28* 



8691.7 
8979.0 
9271.0 

9567.6 

9869.0 

10175.0 

0485.6 
0801.0 
1121.0 

1445.7 
1775.0 
2109.0 

2447.7 
2791.1 
8189.2 

8491.9 
8849.8 
4211.8 

4578.0 
4949.4 
6825.5 

5706.8 
6091.7 
6481.8 

6876.5 
7275.9 
7680.0 

8088.8 
8502.8 
8920.4 

9848.2 

9770.6 

20202.8 

20689.6 
21Q81.0 
21527.2 

21978.0 
22488.5 
22893.7 



18.73 
19.10 

19.67 

30.13 
30.60 
31.07 

31-53 
31.00 

34-47 

34.94 

33.40 

33-87 

34-34 
34.80 

35-47 

35.74 
36.11 
36.67 

37-14 
37.61 

38.07 

38-54 
39.01 

39.48 

39-94 
40.41 

40.88 

41 -34 
41.81 

41.18 

44.75 
43-41 
43.68 

44.15 
44.61 

45.08 

45-55 
46.01 

46.48 



28858.5 46.95 
28828.0 47.41 
24802.2 47.88 



24781.0 
25264.6 
26762.7 

26245.6 
26748.1 
27246.4 

27762.2 
28268.8 
28780.0 

29800.9 
29826.6 
80866.7 

80891.6 
31481.2 
81975.6 

32524.4 
83078.0 
88686.2 

23' 



48.35 
48.81 

49-49 

49-75 
0.11 

0.69 

1. 16 
1.61 
2.09 

1.56 

3.01 

3-49 

3.96 

4-43 
4.89 

5-36 
5.83 
6.29 
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TABLE Vn. 



Whole Sections. 



Side Shpe U to L 



ISDIS. 



1 

z 

4 
5 
6 

% 
8 
9 

10 
11 
12 

18 
U 

16 

n 

18 
19 



SI 



3S 
85 



97 

98 



81 



84 



87 

88 



46 
41 
49 

48 
44 
48 

46 
47 

48 

49 



51 



58 

54 



57 

58 



SUI8. 



24' 



2.6 
10.0 
22.6 

40.1 
62.7 
90.3 

122.8 
160.6 
208.1 

260.7 
808.4 
861.0 

428.7 
491.4 
664.1 

641.8 
724.6 
812.8 

906.1 
1002.8 
1106.6 

1218.4 
1826.8 
1444.1 

1666.9 
1694.8 
1827.7 

1966.6 
2108.6 
2266.4 

2409.8 
2667.8 
2780.2 

2898,2 
8071.2 
8249.2 

8482.2 
8620.2 
8818.8 

4011.8 
4214.4 
4422.6 

4686.6 
4868.7 
6076.9 

6806.0 
6688.2 
6776.8 

6019.6 
6267.7 
6620.9 

6779.2 
7042.4 
7810.7 

7688.9 
7862.2 
8146.6 

8488.8 
8727.2 
9026.6 

24' 



0.75 
1.25 

«-75 
fl.i6 
2.76 
3.26 

3-76 
4.26 
4.76 

5.26 

5-77 
6.27 

6.77 
7.27 

7-77 

8.27 

«.77 
9.28 

9.78 
0.28 
0.78 

1.28 
1.78 

2. 28 

2.79 
3.29 

3-79 
4.29 

4-79 
5.29 

5-79 
6.30 

6.80 

7.30 
7.80 
8.30 

8.80 
9.30 
9.81 

20.31 
20.81 
21.31 

21.81 
22.31 
22.81 

23.32 
23.82 
24.32 

24.82 
25.32 
25.82 

26.32 
26.83 

»7-33 
27.83 
28.33 
28.83 

»9-33 
29-83 
30-34 



26< 



2.7 
10.9 
24.6 

48.6 
68.0 
97.9 

188.2 
174.0 
220.8 

271.9 
829.0 
891.6 

469.6 
688.0 
611.8 

696.1 
786.9 
881.1 

981.7 
1087.7 
1199.2 

1816.1 
1488.6 
1666.8 

1699.6 
1888.2 
1982.4 

2181.9 
22B6.9 
2447.4 

2618.2 
2784.6 
2961.8 

8148.6 
8881.1 
8624.2 

8722.7 
8926.7 
4186.1 

4860.9 
4671.1 
4796.8 

6028.0 
6264.6 
6606.6 

6764.0 
6006.9 
6266.8 

6629.0 
6798.2 
7072.9 

7868.0 
7688.6 
7929.6 

8226.9 
8627.7 
8886.0 

9147.7 
9466.9 
9789.6 

26' 



0.82 
1.36 
1.90 

2.45 
2.99 

3-54 
4.08 
4.62 

5-'7 

5-71 
6.25 
6.80 

7-34 
7.89 

8.43 

8.97 
9.52 
0.06 

0.61 
1.15 
1.69 

2.24 
2.78 
3.32 

3.87 

4-41 
4.96 

5-50 
6.04 

6.59 

7.13 
7.68 

8.22 

8.76 

9-3» 
9.85 

20.39 
20.94 
21.48 

22.03 
22.57 
23.11 

23.66 
24.20 

44-75 
25.29 
25.83 
26.38 

26.92 
27.46 
28.01 

28.55 
29.10 
29.64 

30.18 

30-73 
31.27 

31.82 
32.36 
32.90 



26' 



8.0 
12.0 
26.9 

47.8 

74.7 

107.6 

146.4 
191.8 
242.1 

298.8 
861.6 
480.8 

606.0 
686.7 
672.4 

766.0 
868.6 
968.2 

1078.8 
1196.4 
1817.9 

1446.4 
1680.9 
1721.8 

1867.7 
2020.1 
2178.6 

2842.9 
2618.2 
2689.6 

2871.8 
8060.1 
8264.8 



0.90 

1-49 
2.09 

2.69 

3*9 
3.88 

4.48 
5.08 

5.68 

6.28 
6.87 

7.47 
8.07 
8.67 
9.26 

9.86 
0.46 
1.06 

1.65 
2.25 
2.85 

3-45 
4.05 

4.64 

5.24 
5.84 
6.44 

7.03 
7.63 

8.23 

8.83 

9.42 

20.02 



8464.6 20.62 

8660.8 21.22 

8872.9 21.82 

4091.1 22.41 

4816.^ 23.01 

4646.8 23.61 



4781.4 
6028.6 
6271.6 

6626.6 
6786.6 
6061.6 

6828.4 
6601.8 
6886.2 

7176.1 
7470.9 
7772.8 

8080.6 
8894.4 
8714.1 

9089.8 
9871.6 
9709.2 

10062.9 
10402.6 
10768.2 

26' 



24.21 
24.80 
25.40 

26.00 
26.60 
27.19 

27.79 
28.39 
28.99 

29.58 
30.18 
30.78 

31.38 
31.98 

3a- 57 

33-17 
33-77 
34-37 

34.96 
35-56 
36.16 



27' 



8.8 i.oo 

18.4 1.67 

80.1 2.34 

68.4 3.01 

88.6 3.67 

120.2 4.34 

168.6 5.01 

218.7 5.68 
270.6 6.35 



884.0 
404.1 
480.9 

664.4 
664.6 
761.6 

866.0 

966.2 

1082.1 

1206.7 
1886.9 
1472.8 

1616.6 
1766.7 
1928.7 

2087.4 
2267.7 
2484.7 

2618.4 
2808.8 
8006.8 

8209.6 
8419.9 
8687.0 

3860.8 
4091.2 
4828.4 

4672.2 
4822.6 
6079.8 

6848.6 
6614.2 
6891.4 

6176.2 
6466.8 
6768.1 

7067.0 
7877.6 
7694.8 

8018.8 
8849.4 
8686.8 

9080.8 
9881.4 
9788.8 

10102.8 
10478.6 
10860.9 

11286.0 
11626.8 
12028.2 

27' 



7.01 
7.68 

«.35 

9.02 
9.69 

0.35 
1.02 
1.69 
2.36 

3.03 
3.69 
4.36 

5-03 
5.70 

636 

7-03 
7.70 

8.37 

9-04 
9.70 

20.37 

21.04 
21.71 
22.38 

23.04 
23.71 
24.38 

25.05 
25.72 
26.38 

27.05 
27.72 
28.39 

29.06 
29.72 
30.39 

31.06 
31.73 
32.40 

33.06 

33-73 
34.40 

35-07 

35-74 
36.40 

37.07 

37.74 
38.41 

39.08 

39-74 
40.41 



29* 



8.8 1. 15 

16.8 1.91 

84.4 2.67 

61.1 3.44 

96.4 4.20 

187.4 4.96 

187.0 5.73 

244.8 6.49 

809.2 7.&5 



881.7 
461.8 
649.6 

646.0 
748.1 
868.8 

977.1 
1108.0 
1286.6 

1877.9 
1626.7 
1688.2 

1847.8 
2019.1 
2198.6 

2886.6 
2680.1 
2782.4 

2992.4 
8209.9 
8486.1 

8667.9 
8908.4 
4166.6 

4412.2 
4676.6 
4946.6 

6226.2 
6611.4 
6806.8 

6106.8 
6416.0 
6782.8 

7067.2 
7889.8 
7729.0 

8076.8 
8481.8 
8798.9 

9164.1 
9641.9 
9927.4 

10820.6 
10721.8 
11129.7 

11646.7 
11969.4 
12400.7 

12889.6 
18286.2 
18740.4 

28' 



8.02 
8.78 

9-54 

10.31 

11.07' 

11.83 

12.60 
13.36 
14.12 

14.89 
15.65 
16.41 

17.18 

1794 
18.70 

19-47 
20.23 

20.99 

21.76 
22.52 
23.28 

24.05 
24.81 

15-57 

16.34 

27.10 
27.86 

28.63 
29.39 
30.15 

30.92 
31.68 
3*44 
33.21 
33-97 
34.73 

3550 
36.26 
37.02 

37-79 
38-55 
39-31 

40.08 

40.84 
41.60 

42.37 

43-13 
43.89 

44.66 

45-4» 
46.18 



4.6 
18.0 
40.6 

72.0 
112.6 
162.0 

220.6 
288.0 
864.6 

460.0 
644.6 
647.9 

760.4 

881.9 

1012.4 

1161.9 
1800.4 
1467.9 

1624.4 
1799.9 
1984.8 

2177.8 
2880.8 
2691.8 

2812.8 
8041.7 
8280.2 

8627.7 
8784.2 
4049.7 

4824.1 
4607.6 
4900.1 

6201.6 
6612.0 
6881.6 

6160.0 
6497.6 
6848.9 

7199.4 
7668.9 
7987.8 

8819.8 
8711.8 
9111.7 

9621.2 

9989.7 

10867.1 

10808.6 
11249.1 
11708.6 

12167.0 
12689.6 
18120.9 

18611.4 
14110.8 
14619.8 

16186.8 
16668.2 
16198.7 

2e' 



«-35 
a. 25 

J-«5 

4.05 

4^95 
5.85 

6.75 
765 

9-45 
10.35 

11.15 

12.15 
13,05 

»3-95 

"4.85 

»5-75 
16.65 

»7-55 
18.45 
»9-35 
20.25 
21.15 
22.05 

22.95 

13.85 : 
14.75 
25.65 
26.55 

17.45 
28.35 

29.25 

30.15 
31.05 

3«-95 
32.85 

33-75 
34.65 
35-55 

36.45 

37-35 
38.^5 

39- « 5 
40.05 

40.95 

41. «5 
41.75 
43-^5 

44.55 

45-45 
46.35 

47-a5 
48.15 
49-05 

49-95 
50.85 

5«'75 

51-^5 
53-55 
54^5 
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TABLE Vn. 



Whole SeetionB. 



Side Slope 1} to 1 



son. 



•1 



f8 

64 



•7 

76 
71 

74 

n 

76 

77 
78 

79 



61 

69 
68 

64 

65 



67 

66 



91 
99 



94 



96 
97 



191 
199 



194 



197 
196 



119 
lU 

119 
116 
114 

116 
116 
117 

116 
119 
199 



24< 



9828.9 
9687.8 
9950.6 

0269.0 
0592.6 
0920.9 

1264.8 
1692.8 
1986.8 

2284.7 
2688.2 
2996.7 

8860.8 
8728.8 
4102.4 

4480.9 
4864.6 
5268.1 

6646.7 
6045.4 
6449.0 

6667.7 
7271.8 
7690.0 

8118.7 
8642.4 
8976.2 

9414.9 
9858.7 
20807.4 

20761.2 
21220.0 
21688.8 

22152.6 
26626.5 
28105.8 

28589.2 
24078.1 
24572.0 

26070.9 
25574.8 
26063.8 

26697.7 
27116.7 
27640.7 

28169.7 
28706.7 
29242.7 

29766.7 
80885.8 
80889.8 

81448.9 
82018.0 
82562.1 

88156.8 
88785.4 
84819.5 

84906.7 
85502.9 
86102.1 

24' 



30.84 

3«-34 
31.84 

3a-34 
32.84 

38-34 

33«S 
34.35 
34.85 

35.35 
35«5 
3^-35 

36.85 
37.36 
37.86 

38.36 
38.86 
39.36 

39.86 
40.36 
40.87 

4t.37 
41.87 

42.37 

42.87 

43-37 
43.«7 

44-38 
44.88 

45- 3« 
45,88 
46.38 
46.88 

47.38 
47.89 

48.39 
48.89 

49-39 
49.89 

5039 
50.89 

51.40 

51.90 

52.40 
52.90 

53-40 

53-90 
54.40 

54.91 
55.41 
55.91 
56.41 
56.91 

57-41 

57.91 
58.42 
58.92 

594* 
59.92 

60.42 



26< 



0118.5 
0458.0 
0792.9 

1188.2 
1489.0 
1846.8 

2206.9 
2674.0 
2946.6 

8824.6 
8708.0 
4096.8 

4491.1 
4890.9 
5296.1 

5706.7 
6122.7 
6544.2 

6971.1 
7408.6 
7841.8 

8284.6 
8788.2 
9187.4 

19646.9 
20111.9 
20582.4 

21058.2 
21539.6 
22026.8 

22518.5 
23016.1 
23519.2 

24027.7 
24541.7 
26061.0 

26585.9 
26116.1 
26651.8 

27198.0 
27739.6 
28291.6 

28849.0 
29411.9 
29960.8 

80554.0 
81188.2 
81717.9 

82808.0 
82908.5 
83504.5 

84110.9 
84722.7 
85840.0 

85962.7 
86590.9 
87224.5 

87868.5 
88508.0 
89157.9 

26' 



33.45 
33-99 
34.54 

35.08 
35.62 

3*- 17 

3^.71 

37.25 

37.80 

38.34 
38.89 

39-43 

39.98 

40.52 

41.06 

41.60 
42.15 
42.69 

43.a4 
43.78 

44-3* 

44-87 

45.41 
45.96 

46.50 
47.04 

47.59 

48.13 
48.68 
49.22 

49.76 
50.31 
50.85 

5«.39 
51-94 
52.48 

53-03 
53-57 
54'" 

54.66 
55.20 

55.75 
56.29 
56.83 
57.38 

57.9a 
58.46 
59.01 

59-55 
60.10 

60.64 

61.18 

61.73 
62.27 

62.82 
63.36 
63.90 

64.45 
64.99 
65-54 



26< 



11119.8 
11487.8 
11860.9 

12240.4 
12625.9 
18017.4 

18414.8 
18818.8 
14227.7 

14648.1 
15064.4 
15491.8 

15925.1 
16864.4 
16809.6 

17260 9 
17718.1 
18181.8 

18650.6 
19125.6 
19606.8 

20098.9 
20586.9 
21086.0 

21691.0 
22102.1 
22619.0 

28142.0 
28670.9 
24205.9 

24746.8 
25298.6 
25846.6 

26405.8 
26970.1 
27540.9 



36.76 

37.35 
37.95 

38.55 
39.15 
39-75 

40.34 
40.94 

41.54 

42.14 
42.73 

43-33 

43-93 

44.53 
45.12 

45.7* 
46.32 

46.92 

47.5* 
48.11 

48.71 

49.31 

49.91 
50.50 

1. 10 
1.70 
2.30 

2.89 

3-49 
4.09 

4.69 
5.29 
5.88 

6.48 

7.08 
7.68 



28117.7 
28700.4 
29289.1 



8.27 

8.87 

9-47 

29883.8 60.07 
80484.5 60.66 
81091.1 61.26 



81708.7 
82822.8 
82946.9 

88577.4 
84214.0 
84856.5 

86504.9 
86159.4 
86819.8 

87486.2 
88158.6 
88887.0 

89521.8 
40211.6 
40907.9 

41610.2 
42818.4 
48082.7 



61.86 
62.46 
63.05 

63.65 

64.15 
64.85 

65.45 
66.04 

66.64 

67.24 
67.84 
68.43 
69.03 
69.63 
70.23 

^0.82 
71.42 
72.02 



27< 



12427.8 
12888.1 
13255.6 

18679.7 
14110.6 
14548.1 



41.08 

41.75 
42.41 

43.08 

43-75 
44.42 

14992.8 45.09 
15448.1 45.75 
16900.7 46.42 



16864.9 
16885.8 
17813.4 

1779Z.7 
18288.6 
1878G.8 

19290.6 
19801.5 
20819.2 

20848.6 
21874.6 
21912.8 

22456.7 
28007.7 
28565.5 

24129.9 
24701.0 
25278.8 

25868.2 
26454.4 
27062.2 

27656.7 
28267.9 
28885.7 

29510.8 
80141.5 
80779.4 

81424.0 
82076.2 
82788.2 

88897.8 
84069.1 
84747.1 

85431.7 
86128.0 
86821.1 

87525.7 
88287.1 
88955.2 

89679.9 
40411.8 
41149.4 

41894.2 
42645.6 
48408.8 

44168.6 
44940.1 
45718.2 

46608.1 
47294.6 
48092.8 

27* 



47.09 
47.76 

48.43 
49.09 
49.76 
50.43 
51.10 
51-77 
51-43 

53.10 
53-77 
54-44 

55.11 

55-77 
56.44 

57.11 

57.78 

58.45 

59.11 

59.78 
60.45 

61.12 
61.79 
62.45 

63.12 

63.79 
64.46 

65-13 

6579 
66.46 

67.13 

67.80 

68.47 

69.13 
69.80 
70.47 

71.14 
71.81 

72.47 

73.14 
73.81 

74.48 

75-15 
75-81 
76.48 

77.15 
77.81 

78.48 

79-15 
79.82 

80.49 



28' 



4202.2 
4671.7 
6148.8 

6688.6 
6125.9 
6626.9 

7138.5 
7648.8 
8171.7 

8702.2 
9240.4 
9786.2 

20889.6 
20900.7 
21469.4 

22045.7 
22629.7 
28221.8 

28820.5 
24427.4 
26041.9 

25664.0 
26298.8 
26981.2 

27676.2 
28228.9 
28889.2 

29557.1 
80282.7 
80915.9 

81606.7 
82805.2 
88011.8 

88725.0 
84446.4 
86175.4 

85912.0 
86656.8 
87408.2 

38167.8 
38934.9 
89709.7 

40492.2 
41282.2 
42080.0 

42885.8 
43698.8 
44518.9 

45847.1 
46188.0 
47026.5 

47877.6 
48786.4 
49602.8 

50476.9 
51858.5 
52247.8 

58144.8 
64049.4 
54961.6 

28' 



6.95 

7.71 

8.47 

9.24 
0.00 
0.76 

1-53 
2.29 

3.05 

3.82 
4.58 

5-34 

6. 1 1 

6.87 
7.63 

8.40 
9.16 
9.92 

60.69 

61.45 
62.21 

62.98 

63.74 
64.50 

65.27 
66.03 
66.79 

67.56 
68.32 
69.08 

69.85 

70.61 
71.37 

72.14 

71.90 
73.66 

74.43 
75.19 
75-95 
76.72 

77.48 
78.24 

79.01 

79.77 
80.53 

81.30 
82.06 
82.82 

83.59 

84.35 
85.11 

85.88 
86.64 
87.40 

88.17 

88.93 
89.69 

90.46 
91.22 
91.98 



29' 



16743.1 55.35 
17296.6 56.25 
17869.0 57.15 



18430.5 
19010.9 
19600.4 

20198.8 
20806.8 
21422.7 

22048.2 
22682.6 
28826.1 

23978.5 
24640.0 
25310.4 

25989.9 
26678.8 
27875.7 

28082.2 
28797.6 
29622.1 

80255.5 
80997.9 
81749.4 

82509.8 
83279.3 
84067.7 

84845.1 
85641.6 
86447.0 

87261.4 
88084.9 
88917.8 

89758.7 
40609.2 
41468.6 

42887.0 
48214.4 
44100.9 

44996.8 
45900.7 
46814.1 

47736.6 
48668.0 
49608.4 

50667.8 
51516.2 
52488.7 

58460.1 
64445.5 
55439.9 

56448.8 
57455.8 
58477.2 

69507.6 
60547.0 
61595.4 

62652.8 
68719.2 
64794.7 

29' 



58.05 
58.95 
59-85 
60.74 
61.64 
62.54 

63.44 
64.34 

65.24 

66.14 

67.04 
67.94 

68.84 
69.74 
70.64 

71-54 
71-44 
73-34 

74.24 

75-14 
76.04 

76.94 

77.84 
78.74 

79.64 
80.54 
81.44 

81.34 
83.24 
84.14 

85-04 
85.94 

86.84 

87.74 
88.64 

89.54 
90.44 

91.34 
91.14 

9314 
94.04 

94-94 

95.84 
96.74 
97.64 

98.54 

99-44 
100.34 

101.24 
102.14 

103.04 

103.94 
104.84 
105.74 

106.64 

107.54 
108.44 
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TABLE Vm. 



Sub-Seoiioiuk 



Side 81«pe 1| to 1. 



8UI8. 



1 
9 
8 

4 

5 
6 

% 
8 
9 

10 
11 
19 

13 
14 
15 

16 

n 

18 
19 

29 
98 
94 

95 



llothing. 



97 

98 
99 



81 
89 



81 
85 



87 

88 
89 

40 
41 
49 



44 
45 

46 
47 

48 

49 
50 
51 

59 
58 
54 

55 
56 

57 

58 
59 



8018. 



.0 
.0 
.1 

.1 
.2 
.8 

.4 
.5 
.7 

.8 
1.0 
1.2 

1.4 
1.6 
1.0 

2.1 
2.4 
2 7 

8.0 
88 
8.7 

4.0 
4.4 

4.8 

6.2 
5.6 
6.1 

6.6 
7.0 
7.6 

8.0 
8.6 
9.0 

0.6 
10.2 
10.8 

11.4 
12.0 
12.6 

18.8 
14.0 
14.6 

16.8 
16.1 
16.8 

17.6 
18.8 
19.1 

19.9 
20.8 
21.6 

22.4 
28.8 
24.2 

26.1 
26.0 
27.0 

27.9 
28.9 
29.9 



.oo 

.oo 

.OI 

.OI 
.OI 
.OI 

.Of 
.OI 
.02 

.OI 
.02 
.02 

.02 
.02 
.03 

•03 
•03 
•03 

•03 

•03 
.04 

.04 
.04 

.04 

•04 
.04 

•OS 

•05 
.05 

•05 
.05 

•05 
.06 

.06 
.06 
.06 

.06 
.06 
.07 

.07 
.07 
.07 

.07 
.07 
.08 

.08 
.08 
.08 

.08 
.08 
.09 

.09 
.09 
.09 

.09 
.09 

.10 

.10 

.10 
.10 



.0 
.1 
.2 

.8 

.4 
.6 

.8 
1.1 
1.4 

1.7 
2.1 
2.6 

2.9 
8.8 
8.8 

4.4 
4.9 
6.6 

6.2 
6.8 
7.6 

8.8 
9.0 
9.8 

10.7 
11.6 
12.4 

18.4 
14.8 
16.4 

16.4 
17.5 

18.6 

19.7 
20.9 
22.1 

28.4 
24.6 
26.9 

27.8 
28.7 
80.1 

81.6 
88.0 
84.6 

86.1 
87.7 
89.8 

41.0 
42.7 
44.4 

46.1 
47.9 
49.7 

61.6 
68.6 
66.4 

67.4 

69.4 
61.4 



.01 

.01 
.01 

.02 
.02 
.02 

•03 

•03 
.03 

.04 
•04 
•04 

•OS 
•OS 
.05 

.06 
.06 
.06 

.07 
.07 
.07 

.08 
.08 
.08 

.09 
.09 
.09 

.10 

.10 
.10 

.11 
.11 
.11 

.12 
.12 
.12 

•»3 
•13 
•»3 

.14 
.14 
•»5 

•«5 

•'S 
.16 

.16 
.16 
•17 

•«7 

.17 
.18 

.18 
.18 

•'9 
.19 

•'9 

.20 

.»o 
.20 

• 21 



3* 



.0 
.1 
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42.1 
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46.4 
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126.6 1. 18 
188.8 1.23 
160.6 1.28 
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97 
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86 
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1.42 
1.46 
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668.2 2.43 
677.5 2.48 • 
602.4 2.54 1 


49 
50 
51 


346.9 
361.2 
376.8 


«-43 
1.46 

»-49 


392.6 
408.8 
426.3 


1.62 
i.6s 
1.68 


442.7 
461.0 
479.6 


1.83 
1.86 
1.90 


498.0 2.05 
618.6 2.09 
689.6 2.14 


669.8 
682.4 
606.9 


2.31 

a-35 
2.40 


627.7 2.59 
658.6 2.64 
680.0 2.69 ! 


59 
58 

54 


890.6 
406.8 
421.8 


1.52 

»-55 

1-57 


442.1 
469.3 
476.8 


1.72 

»-75 
1.78 


498.6 
618.0 
687.7 


1-94 
1.97 
2.01 


660.9 2.18 
682.6 2.22 
604.8 2.26 


629.9 
664.4 
679.8 


^•45 
2.49 

a- 54 


706.9 2.7s ' 
784.4 2.80 
762.4 2.85 


55 

50 
57 


487.0 
463.1 
469.4 


1.60 
1.63 
1.66 


494.6 
612.8 . 
681.2 


1.81 
1.85 
1.88 


667.8 
678.2 
699.1 


2.05 
2.08 
2.12 


627.4 2.30 
660.6 2.34 
678.9 2.39 


704.7 
780.6 
766.9 


2.59 
2.63 
2.68 


790.9 2.90 
819.9 2.95 
849.4 3.01 } 


58 
50 
00 


486.0 
602.9 
620.1 


1.69 
1.72 

«-75 


660.0 
669.2 
688.6 


1.91 

1.98 


620.8 
641.9 
668.8 


2.16 
2.19 

2.23 


697.8 2.43 

722.0 2.47 

• 746.7 2.51 


788.6 
810.9 
888.6 


2.73 

2.77 
2.82 


879.5 3.06 

910.1 3.11 

941.2 3.16! 


81118. 

1 


12^ 


18** 




W 


16** 


16* 


17^ 



120 



TABLE Vm. 



Snb-Seetions. 



Side Slope U to 1 



Nil. 

1 


18*^ 


19*> 


20«> 


21» 


220 


28'* 


.8 
1.2 
2.6 


.09 


.8 
1.8 
8.0 


.10 
.16 

•*3 


.4 
1.6 
8.8 


.11 

.19 
.ft6 


.4 

1.7 
8.8 


•13 
.fti 

•*9 


.6 
1.9 
4.8 


.14 

.ft4 

•33 


.6 .16 
2.2 .ft7 
4.9 .38 


4 
B 
6 


4.7 

7.8 

10.6 


.ft6 
•3« 


6.8 

8.2 

11.9 


.30 
.36 

•43 


6.9 

9.8 

18.4 


•33 
•41 
.48 


6.7 
10.6 
16.1 


.38 
.46 
•54 


7.6 
11.9 
17.1 


•43 

•5* 
.6ft 


8.7 .49 

18.5 .60 

19.6 .70 


t 

8 
9 


14.4 
18.8 
28.8 


•44 
•50 
.5« 


16.2 
21.1 
26.7 


-49 
.56 

.63 


18.2 
28.8 
80.1 


.56 
.63 

.71 


20.6 
26.8 
88.9 


.63 

•71 
.80 


28.8 
80.4 
88.6 


•7i 
.81 

•90 


26.5 .81 

84.6 .9ft 
48.8 1.03 


10 
11 
19 


29.8 
85.6 
42.8 


.6ft 
.67 

'73 


88.0 
89.9 
47.6 


.89 
.76 

.8ft 


87.1 
44.9 
68,4 


.78 
-93 


41.9 
50.7 
60.8 


.88 

.96 

1.05 


47.6 
67.4 
68.4 


I.OO 

1.09 
1.19 


64.1 1. 14 
65.5 i.ft4 
77.9 1.35 


18 
14 
18 


49.6 
67.6 
66.0 


•79 
.85 

•91 


66.7 
64.6 
74.2 


.89 
.96 

I. Oft 


62.7 
72.7 
88.6 


1. 00 
t.o8 
1.15 


70.8 
82.1 
94.8 


1. 13 
i.fti 
1.30 


80.2 

98.1 

106.8 


i.ft8 
1.38 

1.47 


91.4 1.46 
106.0 1.57 
121.7 1.68 


16 

n 

18 


76.1 
84.8 
96.1 


•97 
1.03 

1.09 


84.4 

96.8 

106.8 


1.09 
1.15 

i.ftft 


96.0 
107.8 
120.2 


I.ftft 

1.30 

»-37 


107.2 
121.1 
186.7 


1.38 
1-47 
••55 


121.6 
187.2 
168.8 


'•57 
1.66 

1.76 


188.5 1.79 
156.8 1.89 
175.8 ft.oo 


19 
99 

n 


106.9 
117.4 
129.4 


1. 14 
1.20 
i.ft6 


119.0 
181.9 
146.4 


i.ft9 

»-35 
1.4ft 


184.0 
148.4 
168.7 


>4S 

1.5ft 

r.6o 


161.2 
167.6 
184.8 


1.63 
1.7ft 
1.80 


171.4 
189.9 
209.4 


1.85 

«-9S 
ft.04 


195.8 2.11 
216.4 ft.ft2 
288.6 2.33 


94 


142.0 
166.2 
169.0 


1.3ft 

1.38 


169.6 
174.4 
189.9 


1.48 
i.6ft 


179.6 
196.8 
218.8 


1.67 

1-74 
i.8ft 


202.8 
221.6 
241.8 


1.89 
1.97 
ft.05 


229.8 
261.2 
278.6 


ft. 14 
ft.ft3 
ft. 33 


261.8 2.43 
286.2 2.54 
811.6' 2.65 


98 
98 

97 


183.4 
198.4 
218.9 


1.50 
1.56 
I.61 


206.1 
222.9 
240.4 


1.68 

»-75 
1.81 


282.0 
260.9 
270.6 


1.89 
1.97 
ft.04 


261.8 
288.2 
806.4 


ft. 14 
ft.ftft 
ft. 30 


296.7 
821.0 
846.1 


ft. 4ft 
ft. 5ft 
ft.61 


888.1 2.76 

865.7 2.87 

894.8 2.98' 


98 
99 
89 


280.1 
246.8 
264.1 


1.67 
1.73 
«-79 


268.6 
277.8 
296.7 


1.88 

'•95 
ft. 01 


291.0 
812.1 
884.0 


ft.ift 
ft. 19 
ft.ft6 


828.4 
862.8 
877.0 


ft. 39 
ft.47 
ft. 56 


872.2 
899.8 
427.8 


».7i 
ft. 80 
ft. 90 


424.1 3.08 
454.9 3.19 
486.8 3.30 


81 
89 
88 


282.0 
800.6 
819.6 


1.85 
1.91 

1.97 


816.8 
887.6 
869.0 


ft.o8 
ft. 14 
ft.fti 


866.6 
880.0 
404.1 


ft. 34 

ft.41 
a.49 


402.6 
429.0 
466.2 


ft.64 

ft. 7ft 
ft.8i 


466.8 
486.2 
617.0 


ft. 99 
3.09 
3.18 


619.8 3.41 

668.9 3.52 
689.1 3.62 


84 
85 

86 


889.2 
869.6 
880.8 


ft.Oft 

ft.o8 
ft. 14 


881.1 
408.9 
427.8 


ft.ft7 

»-34 
ft.41 


429.0 
464.6 
481.0 


ft. 56 
ft. 63 
ft.71 


484.8 
618.2 
642.9 


ft. 89 

ft. 97 
3.06 


648.9 
681.6 
616.8 


3.ft8 

3-37 
3-47 


626.8 3.73 
662.7 . 3.84 
701.1 3.95 


87 

88 
89 


401.7 
428.7 
446.8 


ft.ftO 

ft.ft6 
ft. 3ft 


461.4 
476.1 
601.6 


»-47 
ft. 54 
a. 60 


608.1 
686.9 
664.6 


ft.78 
ft. 86 
ft.93 


678.6 
604.9 
687.2 


3.«4 
3*3 
3-3« 


660.0 
686.6 
722.2 


3.56 
3.66 

3-75 


740.5 4.06 
781.1 4.17 
822.8 4.27 


49 
41 
49 


469.6 
498.8 
617.6 


ft. 38 
ft.44 
ft.49 


527.6 
664.2 
681.6 


ft. 67 

»-74 
ft. 80 


698.8 
628.9 
664.7 


3.01 
3.08 

3-«S 


670.8 
704.2 
789.0 


3-39 
3.48 
3.56 


769.7 
798.1 
887.6 


3.85 

3-94 
4.04 


865.5 4.38 
909.8 4.49 
954.2 4.60 


48 
44 
48 


642.6 
668.1 
694.2 


a-S5 

ft.61 

ft. 67 


609.6 
688.8 
667.6 


ft. 87 

»-93 
3.00 


686.2 
718.6 
761.6 


3-»3 

3-30 
3.38 


774.6 
811.1 

O4o.4 


3.64 

3-73 
3.81 


877.9 
919.2 
961.4 


4.13 

4.*3 
4.3ft 


1000.2 4.71 
1047.8 4.81 
1095.4 4.92 


46 
47 

48 


620.9 
648.2 
676.1 


*-73 

*-79 
ft,85 


697.6 
728.8 
769.6 


3.07 
3.13 
3.»o 


786.8 
819.8 
866.1 


3-45 

3-53 
3.60 


886.6 
926.4 
966.2 


3.90 
3.98 
4.06 


1004.7 

1048.8 
1098.9 


4-4* 

4.51 
4.61 


1144.6 5.03 
1194.9 5.14 
1246.8 5.25 


49 
59 
51 


704.6 
788.6 
768.2 


ft.91 
ft. 96 
3.0ft 


791.6 
824.8 
867.6 


3.ft6 

3-33 
3-40 


891.1 
927.8 
966.8 


3.67 

3-75 
3.8ft 


1006.9 
1047.4 
1089.7 


4.15 

4.43 
4.3a 


1140.0 
1187.0 
1284.9 


4.70 
4.80 
4.89 


1298.8 5.36 
1852.4 5.46 
1407.0 5.57 


59 

58 
54 


798.6 
824.8 
866.7 


3.08 

3-«+ 
3.fto 


891.6 
926.1 
961.4 


3.46 

3-53 
3-59 


1008.6 
1042.6 
1089.2 


3.90 

3-97 
4.05 


1182.8 
1176.8 
1221.6 


4.40 

4.48 
4.57 


1288.8 
1888.7 
1884.6 


4.99 
5.08 

5.18 


1462.7 5.68 
1519.6 5.79 
1677.4 5.90 


55 
56 
57 


887.7 
920.2 
968.4 


3.ft6 

3-3* 
3-37 


997.8 
1088.9 
1071.2 


3.66 

3-73 
3-79 


1122.6 
1168.8 
1206.8 


4.1ft 
4^19 

4.a7 


1267.8 
1818.8 
1861.1 


4.65 

4.73 
4.8ft 


1486.2 
1488.9 
1642.6 


S-*7 

5-37 
5.46 


1686.8 6.00 

1696.4 6.1 1 

1757.5 6.22 


58 
59 

99 


987.1 
1021.6 
1066.4 


3-43 
3-49 
3-55 


1109.1 
1147.7 
1186.9 


3.86 
3.9ft 

3-99 


1248.4 
1291.9 
1886.0 


4.34 
4.4a 

4.49 


1409.8 
1468.8 
1608.2 


4.90 

4.99 

5.07 


1697.2 
1662.7 
1709.2 


5.56 

5^85 

5^74 


1819.7 6.33 
1888.0 6.44 
1947.4 6.55 


im 


18^ 


19** 


20* 


21*' 


22* 




28* 



121 



L. 



TABLE VnL 



Sub-Sections. 



Side Slope U to 1 



SUIS. 



1 

9 
8 

4 
5 
6 

1 
8 
9 

10 
11 
19 

18 
14 
IS 

16 
11 
18 

19 
99 
91 

99 



94 

95 
96 

97 

98 
99 



81 
89 



84 
85 



87 

88 
89 

49 

41 
49 

48 
44 
45 

46 
47 

48 

49 



51 
59 



54 
55 



57 
58 



lun. 



24< 



.6 
2.6 
6.6 

9.9 
16.6 
22.8 

80.4 
89.7 
60.8 

62.1 
76.1 
89.4 

104.9 
121.6 
189.6 

168.9 
179.8 
201.1 

224.0 

248.2 
278.7 

800.4 
828.3 
867.4 

887.9 
419.6 
462.4 

486.6 
621.9 
668.6 

696.4 
686.6 
676.8 

717.4 
760.2 
804.2 

849.6 
896.1 
948.9 

992.9 
1048.2 
1094.7 

1147.4 
1201.4 
1266.6 

1818.1 
1870.8 
1429.8 

1490.0 
1661.4 
1614.1 

1678.0 
1748.2 
1809.6 

1877.2 
1946.1 
2016.2 

2087.6 
2160.2 
2284.0 

24' 



.19 

•3« 
•43 

.56 
.68 
.81 

•93 
1.05 

1. 18 

I.)0 

«-43 
«-55 

1.68 
1.80 
1.9a 

A. 05 

».I7 
ft. 30 

ft.4ft 
ft. 54 
ft. 67 

ft. 79 
ft. 9ft 
3.04 

3.16 
3.»9 

3-41 

3-54 

3.66 

3-79 

3-9« 
4-03 
4-i<i 

4.»« 
4-41 
4.53 
4.6s 

4.78 
4.90 

5.03 

5-»5 

5.ft7 

S-40 

5-^ 

5-77 
S.90 

6. Oft 

6.14 

6.ft7 
6.39 

6.5ft 
6.64 
6.76 

6.89 
7.01 
7.14 

7.ft6 
7.38 
7.51 



26< 



.7 
2.9 
6.6 

11.6 
18.0 
26.9 

86.2 
46.0 
58.2 

71.8 

86.9 

108.4 

121.4 
140.8 
161.6 

188.9 
207.6 
282.7 

269.8 
287.8 
816.8 

847.7 

880.0 
418.8 

449.0 
486.6 
628.7 

668.2 
604.1 
646.6 

690.8 
786.6 
782.8 

880.4 
879.9 
980.9 

988.4 
087.8 
092.6 

149.8 
207.6 
267.1 

828.2 
890.7 
464.6 

620.0 
686.8 
666.0 

724.7 
796.8 
868.4 

1942.8 
2017.8 
2094.6 

2172.9 
2252.7 
2888.8 

2416.4 
2600.6 
2686.0 

26' 



.ftft 
.36 
•50 
.65 

•79 
•93 

1.08 
i.ftft 
1.36 

1.51 
1.65 
1.80 

1.94 

ft. 08 
ft. ft 3 

»-JT 
ft.51 

ft. 66 

ft. 80 
ft.95 
3.09 

3.ft3 

3-38 
3-5* 
3.66 
3.81 

3-95 

4.09 
4- 44 
4-^8 

4-53 
4-67 
4.81 

4.96 

5.10 

5-»4 

5-39 
5^53 
567 

5.8ft 
5.96 
6.11 

6.ft5 
6.39 

6.54 

6.82 
6.97 

7.II 

7.ft6 
7.40 

7.54 
7.69 

7.83 

7.97 
8.1ft 
8.ft6 

8.40 

^SS 

8.69 



26< 



.8 
8.4 
7.6 

18.6 
21.0 
80.8 

41.2 
58.8 
68.1 

84.1 
101.8 
121.1 



.»5 
•4ft 

'59 

.76 

•93 
1.09 

i.ft6 

1.43 
1.60 

1.77 
1.93 
ft. 10 



142.2 a.ft7 
164.9 ft.44 
189.8 ft. 61 



216.4 
248.1 
272.6 

808.7 
886.6 
871.0 

407.2 
446.0 
484.6 

626.8 
568.7 
618.8 

669.6 
707.6 
767.2 

808.6 

• 861.6 

916.2 

972.6 
1080.6 
1090.8 

1161.7 
1214.8 
1279.6 

1846.1 
1414.2 
1484.0 

1666.6 
1628.7 
1708.6 

1780.2 
1868.4 
1988.8 



ft.78 
ft. 94 
3.11 

3.ft8 

3-45 
3,6ft 

3-79 

3-95 
4.1ft 

4-»9 
4.46 

4.63 

4.80 
4.96 

5-'3 

5.30 

5-47 
5.64 

5.80 

5-97 
6.14 

6.31 
6.48 
6.65 

6.81 
6.98 

MS 

7.34 

7-49 
7.66 

7.8ft 

7-99 
8.16 



27< 



2019.9 8.33 
2108.2 8.50 
2188.2 8.67 



2274.8 
2868.2 
2468.2 

2544.9 
2688.8 
2788.4 

2880.1 
2928.6 
8028.6 

26< 



8.83 
9.00 
9.17 

9-34 

9-5« 
9.67 

9.84 
laoi 
10.18 



1.0 
4.0 
0.0 

16.0 
26.0 
86.0 

49.0 
64.0 
81.1 

100.1 
121.1 
144.1 

169.1 
196.1 
226.2 

266.2 
289.2 
824.2 

861.8 
400.8 
441.8 

484.4 
629.4 
676.4 

626.5 
676.6 
729.6 

784.6 
841.6 
900.7 

961.7 
1024.8 
1089.8 

1166.9 
1225.9 
1297.0 

1870.0 
1446.1 
1522.2 

1601.2 
1682.8 
1766.8 

1850.4 
1987.6 
2026.5 

2117.6 
2210.7 
2805.8 

2402.8 
2501.9 
2008.0 

2706.1 
2811.1 
2918.2 

8027.8 
8188.4 
8251.5 

8866.6 
8488.6 
8602.7 

27< 



.30 
.50 

^70 

.90 

1. 10 

1.30 

1.50 
1.70 
1.90 

ft.10 

ft. 30 
ft. 50 

ft.70 
ft. 90 

3.«<> 

3.30 
3.50 
3.70 

3.90 
4.10 

4-30 

450 
4.70 

4.90 

5.10 
5.30 

5-50 
5.70 
5.90 
6.10 

6.30 
6.5^0 

^•7 

6.9: 

7-1 
7.3 

7.5 
7.7 
7-9 
8.1 
8.3 

8.5 

8.7 
8.9 

9.1 

9-3 
9-5 

9-7 

9-9 
0.1 

0.3 

05 

0.7 

0.9 

I.I 

1.3 
1.5 

i^7 

"•9 
ft. I 



28^" 



1.2 

4.9 

10.9 

19.5 
80.4 
48.8 

59.6 
77.8 
98.5 

121.6 
147.1 
176.1 

206.5 
288.8 
278.6 

811.8 
851.4 
894.0 

489.0 
486.4 
586.8 

588.6 
648.8 
700.4 

760.0 
822.0 
886.5 

958.4 
022.7 
004.4 

168.6 
245.2 
824.2 

405.7 
489.6 
575.9 

664.7 
765.9 
849.6 

1945.6 
2044.1 
2145.0 

2248.4 
2854.2 
2462.4 

2678.1 
2686.2 
2801.7 

2919.6 
8040.0 
8162.8 

8288.1 
8415.8 
8545.9 

8678.4 
8818.4 
8950.8 

4090.7 
4282.9 
4877.6 

28« 



.85 
1.09 
1-34 
S.58 

1.82 

ft.07 
9.31 

••55 
ft. 80 

3.04 
3.ft8 

3-53 

3-77 

4.01 
4.26 
4.50 

4-74 
4-99 
5-»3 

5-47 
5.7ft 

5.96 

6.ftO 

6.44 
6.69 

6.93 

7.17 
7.4ft 

7.66 
7.90 
8.15 

8.39 
8.63 

8.88 

9.1ft 
9.36 
9.61 

9.85 
0.09 

0.34 

0.58 
0.8ft 
1.07 

1.31 

'•55 

1.80 

ft.04 
ft.ft8 
ft. 5ft 

ft. 77 
3.01 

3-»5 

3.50 

3-74 
3.98 

4-»3 
4-47 
4-71 



29< 



1.5 .46 

6.1 .76 

18.7 1.07 

24.4 1.37 
88.1 1.67 

54.8 t.98 

74.6 ft.ft8 

97.5 ft. 59 
128.8 S.89 



152.8 
184.2 
219.8 

257.8 
298.4 
842.6 

889.8 
440.1 
408.8 

549.7 
609.1 
671.5 

787.0 
806.5 
877.1 

961.7 
1029.8 
1110.0 

1198.8 
1280.6 
1870.4 

1468.8 
1569.2 
1668.2 

1760.2 
1866.8 
1978.4 

2084.5 
2198.7 
2816.0 

2486.8 
2559.6 
2686.0 

2815.4 
2947.9 
8088.4 

8222.0 
8868.6 
8508.2 

8655.9 
8806.7 
8960.5 

4117.8 
4277.2 
4440.1 

4606.1 
4775.1 
4947.2 

5122.8 
5800.4 
5481.6 

89* 



3.fto 

3.81 
4.11 



4-7* 
5.0ft 

5-33 
5.63 

5-94 
6.04 

6.55 
6.85 
7.16 

7-4^ 

7.77 
8.07 

8.37 

8.68 
8.98 
9.09 

9-59 
9.90 

I0.20 

10.51 
XO.81 
Il.Xft 

11.42 

11.7ft 
Xft.03 

ia.33 
I ft. 64 
lft.94 

»3-»5 

13-55 
13.86 

14.16 
14^7 
«4-77 
15.07 
15.38 
15.68 

15.99 
i€.ft9 
16.60 

16.90 
I7.fti 

I7-5* 

I7;8ft 
i8.ift 

18.4ft 
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TABLE A. 



Surface-Slopes. 



Tangent 



.0044 
.0087 
.0181 

.0176 
.0218 
.0262 
.0806 

^849 
.0898 
.0487 
.0480 

.0624 
.0668 
.0612 
.0666 

.0699 
.0748 
.0787 
.0881 

.0876 
.0919 
.0968 
.1007 

.1061 
.1096 
.1189 
.1184 

.1228 
.1272 
.1817 
.1861 

.1406 
.1460 
.1496 
.1689 

.1684 
.1629 
.1678 
.1718 

.1768 
.1808 
.1868 
.1899 

.1944 
.1989 
.2086 
.2080 

.2126 
.2171 
.2217 
.2268 

.2809 
.2866 
.2401 
.2447 

.2498 
.2640 
.2686 
.2688 
.2679 



Slope. 



Tangent 



.2726 
.2778 
.2820 

.2867 
.2916 
.2962 
.8010 

.8067 
.8106 
.8168 
.8201 

.8249 
.8298 
.8846 
.8896 

.8448 
.8492 
.8641 
.8690 

.8640 
.8689 
.8789 
.8789 

.8889 
.8889 
.8989 
.8990 

.4040 
.4091 
.4142 
.4198 

.4246 
.4296 
.4848 
.4400 

.4462 
.4606 
.4667 
.4610 

.4668 
.4716 
.4770 
.4828 

.4877 
.4981 
.4986 
.6040 

.6096 
.6160 
.6206 
.6261 

.6817 
.6878 
.6480 
.6486 

.6648 
.6600 
.6668 
.6716 
.6774 



Slope. 




Tangent 



.6882 
.6890 
.6949 

.6009 
.6068 
.6128 
.6188 

.6249 
.6810 
.6871 
.6482 

.6494 
.6666 
.6619 
.6682 

.6746 
.6809 
.6878 
.6987 

.7002 
.7067 
.7188 
.7199 

.7266 
.7882 
.7400 
.7467 

.7686 
.7604 
.7678 
.7748 

.7818 
.7888 
.7964 
.8026 

.8098 
.8170 
.8248 
.8817 

.8891 
.8466 
.8641 
.8617 

.8698 
.8770 
.8847 
.8926 

.9004 
.9088 
.9168 
.9244 

.9826 
.9407 
.9490 
.9678 

.9667 
.9742 
.9827 
.9918 
1.0000 



Slope. 



Tangent 



1.0088 
1.0176 
1.0266 

1.0866 
1.0446 
1.0688 
1.0680 

1.0724 
1.0818 
1.0918 
1.1009 

1.1106 
1.1204 
1.1808 
1.1408 

1.1604 
1.1606 
1.1708 
1.1812 

1.1918 
1.2024 
1.2181 
1.2289 

1.2849 
1.2460 
1.2672 
1.2686 

1.2799 
1.2916 
1.8082 
1.8161 

1.8270 
1.8892 
1.8614 
1.8688 

1.8764 
1.8891 
1.4019 
1.4160 

1.4281 
1.4416 
1.4660 
1.4687 

1.4826 
1.4966 
1.6108 
1.6268 

1.6899 
1.6647 
1.6697 
1.6849 

1.6008 
1.6160 
1.6819 
1.6479 

1.6648 
1.6808 
1.6977 
1.7147 
1.7821 



Slope. 




Tangent 



Slope. 



1.7496 
1.7676 
1.7866 

1.8040 
1.8228 
1.8418 
1.8611 

1.8807 
1.9007 
1.9210 
1.9416 

1.9626 
1.9840 
2.0067 
2.0278 

2.0608 
2.0782 
2.0966 
2.1208 

2.1446 
2.1692 
2.1948 
2.2199 

2.2460 
2.2727 
2.2998 
2.8276 

2.8669 
2.8847 
2.4142 
2.4448 

2.4761 
2.6066 
2.6886 
2.6716 

2.6061 
2.6896 
2.6746 
2.7106 

2.7476 
2.7862 
2.8289 
2.8686 

2.9042 
2.9469 
2.9867 
8.0826 

8.0777 
8.1240 
8.1716 
8.2206 

8.2709 
8.8226 
8.8769 
8.4808 

8.4874 
8.6467 
8.6069 
8.6680 
8.7821 
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TABLE DL 



Whole SectionB. 



Slope 1 to 1. 



SlU. 

1 

% 


QO 


r 


2» 


3«» 


4** 


•• 1 


0.9 
8.7 
8.8 


o.s8 
0.46 
0.65 


0.9 
8.7 

8.8 


0.28 
0.46 
0.65 


• 

0.9 
8.7 
8.8 


0.28 
0.46 
0.65 


0.9 
8.7 
8.4 


0.28 
0.46 
0.65 


0.9 
8.7 
8.4 


0.28 

0.47 
0.65 


a9 
8.7 
8.4 


1 
o.a6 

0.47 

0.65 


4 
$ 

6 


14.8 
28.1 
88.8 


0.83 

I.Ol 

1.20 


14.8 
28.2 
88.8 


0.83 
X.02 
1.20 


14.8 
28.2 
88.4 


0.83 
x.02 
1.21 


14.9 
28.2 
88.4 


0.84 
1.02 
1.21 


14.9 
28.8 
88.5 


0.84 
1.02 
X.21 


14.9 
28.8 
88.6 


0.64 
1.03 
x.ai ; 


7 
8 
9 


45.4 
69.8 
76.0 


«-39 
«-57 
1.76 


45.4 
59.8 
75.0 


«39 
«-57 
1.76 


45.4 
59.8 
75.1 


1.39 
1.58 
1.76 


45.5 
59.4 
75.2 


1.39 
1.58 

1.76 


45.6 
59.6 
75.4 


X.40 
1.58 

X.77 


45.7 
69.7 
75.6 


1 

1.40 

X.59J 

1.77 


10 
11 
19 


92.6 
112.0 
188.8 


1.94 
a. 13 
1.31 


92.6 
112.1 
188.4 


1-95 
2.13 

2.32 


92.7 
112.2 
188.6 


1-95 
2.13 

2.32 


92.8 
112.8 
183.7 


1.95 
2.14 
2.32 


98.0 
112.6 
184.0 


'•95 

2.X4 

a-33 


98.8 
112.9 
184.4 


X.96 

2.15 

*-33 


n 

14 
15 


156.6 
181.5 
208.8 


1.50 
2.69 
2.87 


166.5 
181.5 
208.4 


2.50 
2.69 

2.87 


156.7 
181.7 
208.6 


2.50 
2.69 

».87 


156.9 
182.0 
208.9 


2.51 
2.69 
2.88 


157.8 
182.4 
209.4 


2.51 

2.70 
2.88 


157.7 
182.9 
209.9 


2.5X ' 

2.71 I 
a. 69 


16 
17 
18 


287.0 
267.6 
800.0 


3.06 
3.24 
3-43 


287.1 
267.7 
800.1 


3.06 
3.24 

3-43 


287.8 
267.9 
800.4 


3.06 

3*4 
3-43 


287.7 
268.8 
800.8 


3.06 

3*5 
3-44 


288.2 
268.9 
801.5 


3.07 
3.26 

3-44 


288.9 
269.7 
802.8 


3.08, 

3*7' 
3-45; 


19 


884.8 
870.4 
408.8 


3.61 

3.80 
3.98 


884.4 
870.5 
408.5 


3.61 
3.80 
3.98 


884.7 
870.8 
408.8 


3.62 
3.80 

3-99 


885.2 
871.4 
409.5 


3.62 
3.81 

3-99 


885.9 
872.2 
410.8 


3.63 
3.81 
4.00 


886.8 
878.2 
411.6 


3.64 

3.83 
401 


94 


448.1 
489.8 
538.8 


4.17 
4.35 
4.54 


448.8 
490.0 
588.5 


4.17 
4.3s 
4.54 


448.7 
490.4 
584.0 


4.17 
4.3^ 
4.54 


449.4 
491.2 
584.8 


4.18 
4.36 

4-55 


450.4 
492.2 
586.0 


4.«9 
4.37 
4.56 


451.6 
498.6 
687.4 


420 

4.39 

4.57 


95 

96 

97 


578.7 
625.9 
675.0 


4.7* 

4.91 
5.09 


578.9 
626.1 
675.2 


4.7* 
4.91 

5.09 


579.4 
626.7 
675.8 


4.73 
4.91 
5.10 


580.8 
627.6 » 
676.9 


4.74 
4.92 

5.11 


581.5 
629.0 
678.8 


4.75 

4.93 
5.12 


583.2 
680.8 
680.2 


4.76! 

4.95 
5>3, 


98 
99 
69 


725.9 
778:7 
888.8 


5.28 
5.46 
5.65 


726.1 
778.9 
888.6 


5.28 
5.46 
5.65 


. 726.8 
779.7 
884.4 


5.28 

5-47 
5.66 


727.9 
780.8 
885.6 


5.29 
5.48 
5.66 


729.5 
782.5 
887.4 


5.30 

5-49 
5.68 


781.5 

784.7 
889.8 


5-3»! 

55* 
5.69 


61 
69 
66 


889.8 

948.1 

1008.8 


5.83 
6.02 
6.20 


890.1 

948.4 

1008.6 


S.84 
6.02 
6.21 


890.9 

949.8 

1009.6 


5.84 
6.03 
6,21 


892.8 

950.8 

1011.1 


5.85 
6.04 
6.22 


894.2 

952.8 

1018.8 


5.86 
6.05 
6.23 


896.7 

965.5 

1016.1 


5.88. 
6.06 ' 


64 
65 

66 


1070.4 
1184.8 
1200.0 


6.39 

«.57 
6.76 


1070.7 
1184.6 
1200.4 


6.39 
6.58 
6.76 


1071.7 
1185.6 
1201.5 


6.40 
6.58 

6.77 


1078.8 
1187.4 
1208.8 


6.41 
6.59 

6.78 


1075.6 
1189.8 
1205.9 


6.42 
6.61 
6.79 


1078.6 
1148.0 
1209.8 


6.4*1 
6.62 

6.81 


67 

68 
69 


12676 
1887.0 
1408.8 


6.94 
7.13 
7.31 


1268.0 
1887.4 
1406.8 


6.95 

7.13 
7.32 


1269.1 
1888.7 
1410.1 


6.95 

7-«4 
7.32 


1271.1 
1840.7 
1412.2 


6.96 

MS 
7-33 


1278.8 
1848.6 
1415.8 


6.98 
7.16 

7-35 


1277.4 
1847.4 
1419.2 


7.00, 
7.X8 

7-37; 


46 
41 
49 


1481.5 
1556.5 
1688.8 


7-50 
7.69 

7.87 


1481.9 
1557.0 
1688.8 


7.50 
7.69 
7.87 


1488.8 
1558.4 
1685.8 


7-5« 
7.69 

7.88 


1485.6 
1560.8 
1687.8 


7-S» 
7.71 
7.89 


1488.8 
1564.1 
1641.4 


7- 54 

7-7* 
7.9X 


1492.9 
1568.5 
1645.9 


7.56. 

7.74 

7.93 


46 
44 
45 


1712.0 
1792.6 
1875.0 


8.06 
8.24 
8.43 


1712.6 
1798.1 
1875.6 


8.06 
8.24 
8.43 


1714.1 
1794.8 
1877.8 


8.07 
8.25 

8.44 


1716.8 
1797.5 
1880.2 


8.08 
8.26 

8.45 


1720.5 
1801.4 
1884.2 


8.X0 
8.28 
8.47 


1726.2 
1806.4 
1889.5 


8.12; 
8.30. 

8.49 


46 
47 

48 


1959.8 
2045.4 
2188.8 


8.61 
8.80 
8.98 


1959.9 
2046.0 
2184.0 


8.61 
8.80 
8.98 


1961.7 
2047.9 
2185.9 


8.62 
8.81 
8.99 


1964.7 
2051.0 
2189.2 


8.63 
8.82 
9.01 


1968.9 
2055.4 
2148.8 


8.65 

8.84 
9.03 


1974.4 
2061.1 
2149.8 


8.68 
8.86 
9.05 


49 
59 
51 


2228.1 
2814.8 
2408.8 


9.17 

9-35 
9-54 


2228.8 
2815.5 
2409.1 


9.17 

9-35 
954 


2225.9 
2817.6 
2411.8 


9.18 
9.36 

9-55 


2229.8 
2821.2 
2415.0 


9.19 
9.38 
9.56 


2284.1 
2826.2 
2420.2 


9.21 
9.40 
9.58 


2240.8 
2882.7 
2426.9 


9*4 
9-4» 
9.61 


59 
56 

54 


2508.7 
2600.9 
2700.0 


9.72 

9.91 

X0.09 


2504.5 
2601.7 
2700.8 


9-73 
9.91 

10.10 


2506.8 
2604.1 
2708.8 


9-73 
9.92 

10.10 


2510.6 
2608.1 
2707.4 


9-75 

9-93 
10.12 


2516.0 
2618.7 
2718.8 


9-77 
9.96 

XO.X4 


2528.0 
2621.0 
2720.8 


9.80; 
9.98 
10. 17 


55 

56 
57 


2800.9 
2908.7 
8008.8 


10.28 
10.46 
10.65 


2801.8 
2904.6 
8009.2 


10.28 

10.47 
10.65 


2804.8 
2907.2 
8012.0 


10.29 
10.48 
10.66 


2808.6 
2911.7 
8016.6 


10.31 
10.49 
10.68 


2814.7 
2918.0 
8028.1 


X0.33 
X0.51 

10.70 


2822.5 
2926.1 
8081.5 


10.36- 
10.54 

10.73 


58 
59 

99 


8114.8 
8228.1 
8888.8 


10.83 
XI.02 
11.20 


8115.8 
8224.1 
8884.8 


10.84 
11.02 
II. 21 


8118.6 
8227.1 
8887.4 


10.85 
11.03 
11.22 


8128.4 
8282.0 
8842.6 


X0.86 
11.05 
XX. 23 


8180.1 
8289.0 
8849.7 


X0.89 
IX. 07 
11.26 


8188.8 
8248.0 
8859.0 


X0.92 
II. 10 
11.29 


NJI& 


0^ 


V 


2» 


3« 


4*^ 


6* 
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TABLE EL 



Whole Sections. 



Side Slope 1 to L 



WIS. 



61 



6S 
64 



67 
66 

66 

76 
71 
79 

78 
74 
76 

76 
77 

78 

76 



81 

8S 
86 
84 

86 
86 
87 

88 
86 



61 



64 



67 



166 
161 
166 



164 
165 



167 
168 

166 
116 
HI 

116 
116 
114 

116 
116 
117 

118 
116 
166 

WIS. 



8445.4 
8559.8 
8675.0 

8792.6 
8912.0 
4083.8 

4156.5 
4281.5 
4406.8 

4587.0 
4667.6 
4800.0 

4984.8 
5070.4 
5208.8 

5848.1 
5489.8 
5683.8 

5778.7 
5925.9 
6075.0 

6225.9 
6878.7 
6588.8 

6689.8 
6848.1 
7008,8 

7170 4 
7884 8 
7500.0 

7667.6 
7887.0 
8008.8 

8181.5 
8856.5 
8583.3 

8712.0 
8892.6 
9075.0 

9259.8 
9445.4 
9638.8 

9828.1 
0014.8 
0208.8 

0408.7 
0600.9 
0800.0 

1000.9 
1208.7 
1408.8 

1614.8 
1828.1 
2088.8 

2245.4 ai.39 
2459.8 21.57 
2675.0 ai.76 

2892.6 21.94 
8112.0 11. 1 3 
8888.8 12.31 



"•39 
«-57 
1.76 

1.94 
2.13 
2.31 

2.50 
2.69 
2.87 

3.06 
324 

3-43 
3.61 
3.80 
3.98 

4.17 
4.35 
4.54 
4.72 
4.91 
5.09 

5.28 
5.46 
5.65 

5.83 
6.02 
6.20 

6.39 

6.57 
6.76 

6.94 

7.13 
7.31 

7.50 
7.69 
7.87 

8.06 
8.24 
8.43 

8.61 
8.80 
8.98 

9.17 

9-35 
9-54 

9.72 

9.91 

20.09 

20.28 
20.46 
20.65 

20.83 
21.02 
21.20 



8446.4 
8560.8 
8676.1 

8798.7 
8918.2 
4084.6 

4157.7 
4282.8 
4409.7 

4588.4 
4669.0 
4801.5 

4985.8 
5071.9 
5209.9 

5849.8 
5491.5 
5635.0 

5780.5 
5927.7 
6076.8 

6227.8 
6880.6 
6535.8 

6691.8 
6850.2 
7010.6 

7172.6 
7886.5 
7502.8 

7669.9 
7889.4 
8010.8 

8184.0 
8859.0 
8585.9 

8714.7 
8895.8 
9077.8 

9262.1 
9448.2 
9686.8 

9826.1 
0017.9 
0211.4 

0406.9 
0604.2 
0808.8 

1004.8 
1207.1 
1411.8 

1618.8 
1826.7 
2087.0 

2249.1 
2468.0 
2678.9 

2896.5 
8116.0 
8887.4 



'•39 
1.58 

1.76 

«-9S 
2.13 

2.32 

2.50 
2.69 
2.87 

3.06 
3.24 

3-43 
3.62 
3.80 

3-99 

4.17 
4.36 

4.54 

4-73 
4.91 

5.10 

5.aS 

5-47 
5.65 

5S4 
6.02 

6.21 

6.39 
6.58 
6.76 

6.95 

7.13 
7.32 

7.5» 
7.69 

7.88 

8.06 
8.25 
8.43 

8.62 
8.80 
8.99 

9.17 
9.36 

9-54 

9-73 
9.91 

20. JO 

20.28 
20.47 
20.65 

20.84 
21.02 
21.21 

21.40 
11.58 

21.77 

21.95 
22.14 
22.32 



8449.6 
8568.6 
8679.5 

8797.2 
8916.8 
4088.8 

4161.6 
4286.7 
4418.7 

4542.6 
4678.8 
4805.9 

4940.8 
5076.6 
5214.7 

5854.7 
5496.5 
5640.2 

5785.8 
5988.2 
6082.4 

6288.5 
6386.5 
6541.8 

6698.0 
6856.5 
701'6.9 

7179.1 
7343.2 
7509.2 

7677.0 
7846.6 
8018.1 

8191.5 
8866.7 
8548.7 

8722.7 
8908.4 
9086.1 

9270.6 
9456.9 
9645.1 

9885.1 
0027.0 
0220.8 

0416.4 
0613.9 
0818.2 

1014.4 
1217.4 
1422.3 

1629.0 
1887.6 
2048.0 

2260.8 
2474.5 
2690.5 

2908.8 
8128.0 
3849.6 



11.40 
11.59 

11.77 

11.96 
12.14 
12.33 

12.52 
12.70 
12.89 

13.07 
13.26 

13-44 

13.63 
13.81 
14.00 

14.18 
14.37 
14.55 

14.74 

14.93 
15.11 

15.30 
15.48 
15.67 

15.85 
16.04 
16.22 

16.41 
16.59 
16.78 

16.97 

17.15 

17.34 

17.52 
17.71 
17.89 

18.08 
18.26 

18.45 

18.63 
18.82 
19.00 

19.19 
19.38 
19.56 

1975 

1993 
20.12 

20.30 
20.49 
20.67 

20.86 
21.04 
21.23 

21.41 
21.60 
21.79 

21.97 
22.16 
22.34 



8* 



8454.9 
8569.1 
8685.1 

8808.0 
8922.8 
4044.4 

4167.9 
4293.3 
4420.5 

4549.5 
4680.4 
4818.2 

4947.8 
5084.8 
5222.7 

5862.9 
5504.9 
5648.8 

5794.6 
5942.2 
6091.7 

6248.1 
6896.8 
6551.8 

6708.2 
6867.0 
7027.6 

7190.1 
7854.5 
7520.7 

7688.7 
7858.6 
8030.4 

8204.0 
8379.5 
8556.8 

8786.0 
8917.1 
9100.0 

9284.8 
9471.4 
9659.9 

9850.2 
0042.4 
0286.4 

0482.4 
0630.1 
0829.7 

1081.2 
1284.6 
1489.8 

1646.8 
1855.7 
2066.5 

2279.1 
2498.6 
2709.9 

2928.1 
8148.1 
8870.1 



1.42 
1.61 
1.79 

1.98 
2.16 

»-35 

»-53 

2.72 

2.91 

3.09 
3.28 
3.46 

3.65 
3.83 
4.02 

4.21 

4.39 
4.58 

4.76 

4.95 
5-13 
5.32 

5-51 
5.69 

5.88 
6.06 
6.25 

6.43 
6.62 
6.81 

6.99 
7.18 
7.36 

7.55 

7.73 
7.92 

8.11 
8.29 
8.48 

8.66 
8.85 
9.03 

9.22 
9.41 

9.59 

9.78 

9.96 

20.15 

20.33 
20.52 
20.71 

20.89 
21.08 
21.26 

21.45 
21.63 
21.82 

22.00 
22.19 
12.38 



8462.8 
8576.7 
8698.1 

3811.2 
8931.8 
4058.2 

4176.9 
4302.5 
4430.0 

4559.8 
4690.5 
4828.6 

4958.6 
5095.8 
6288.9 

5874.4 
5516.8 
5661.0 

5807.1 
5955.0 
6104.9 

6256.5 
6410.0 
6565.4 

6722.7 
6881.8 
7042.8 

7205.6 
7870.8 
7586.9 

7705.8 

7875.5 
8047.7 

8221.7 
8397.5 
8575.8 

8754.8 
8986.8 
9119.6 

9804.8 
9491.8 
9680.7 

9871.4 
0064.0 
0258.5 

0454.8 
0653.0 
0853.1 

1055.0 
1258.8 
1464.4 

1671.9 
1881.2 
2092.5 

2805.6 
2520.6 
2737.8 

2955.9 
8176.5 
3398.9 



1.44 
1.63 
1.82 

2.00 
2.19 
2.38 

2.56 
2.75 
2.93 

3.12 

3.31 
3-49 

3.68 
3.86 
4.05 

4.24 
4.42 
4.61 

4.79 
4.98 
5-17 



35 
54 

73 

91 
6.10 

6.28 



6.47 
6.66 
6.84 

7-03 
7.21 

7.40 

7.59 

7-77 
7.96 

8.14 
8.33 
8.52 

8.70 
8.89 
9.07 

9.26 

9-45 
9.63 

9.82 
20.01 
20.19 

20.38 
20.56 
20.75 

20.94 
21.12 
21.31 

21.49 
21.68 
21.87 

22.05 
22.24 
22.42 



8471.9 
8586.7 
8708.3 

8821.8 
8942.2 
4064.4 

4188.5 
4814.6 
4442.8 

4572.0 
4703.6 
4837.0 

4972.8 
6109.5 
5248.5 

&389.4 
5582.2 
5676.8 

5828.8 
6971.6 
6121.9 

6278.9 
6427.9 
6588.7 

6741.4 
6901.0 
7062.4 

7225.7 
7390.9 
7557.9 

7726.7 
7897.6 
8070.1 

8244.6 
8420.9 
8599.2 

8779.2 
8961.2 
9145.0 

9830.7 
9518.2 
9707.6 

vovo.v 
0092.1 
0287.1 

0484.0 
0682.7 
0888.8 

1086.8 
1290.1 
1496.8 

1704.4 
1914.8 
2126.2 

2889.8 
2556.4 
2772.8 

2992.0 
8218.2 
8486.2 



1.48 
1.66 
1.85 

2.04 
2.22 
2.41 

2.60 

1.78 
2.97 

3.16 

3-34 

3-53 

3.72 

390 
4.09 

4.28 
4.46 
4.65 

4.84 
5.02 
5.21 

5.40 
5.58 
5-77 

5.96 
6.14 
6.33 

6.53 
6.71 

6.89 

7.08 
7.26 

7.45 
7.63 
7.82 
8.01 

8.19 
8.38 
8.57 

8.75 
8.94 
9.13 

9.31 
9.50 
9.69 

9.87 
20.06 
20.25 

20.43 
20.62 
20.81 

20.99 
21.18 
21.37 

".55 i 

21.74 

21.93 

22.11 
22.30 
22.49 
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TABLE DL 






Whole Sec 


rtionB. 




Side Slope 1 


to L 


'sun. 
1 

9 
8 


eo 


70 


8^ 


9« 


io» 


u- 1 


0.9 
8.7 
8.4 


o.iS 
0.47 
0.66 


0.9 
8.8 
8.5 


0.28 
0.47 
0.66 


0.9 0.28 
8.8 0.47 
8.5 0.66 


0.9 

8.8 
8.5 


0.28 
0.47 
0.66 


1.0 

8.8 
8.6 


0.29 
0.48 
0.67 


1.0 
8.8 

8.7 


o.ft9 
0.48 
0.67 


4 
5 
6 


15.0 
28.4 
88.7 


0.84 
1.03 
1,22 


15.0 
28.5 
88.8 


0.85 
1.03 
1.22 


15.1 0.85 
28.6 1.04 
84.0 1.23 


15.2 
28.7 
84.2 


0.85 
1.04 
1.23 


15.8 
28.9 
84.4 


0.86 
1.05 
1.24 


15.4 
24.1 
84.6 


0.87! 
1.06 1 

1*5 


7 
8 
9 


46.9 
59.9 
76.8 


1.40 
1.78 


46.1 
60.2 
76.1 


1.41 
1.60 
1.79 


46.8 1.42 
60.5 1.61 
76.5 1.79 


46.5 
60.8 
76.9 


1.42 
1. 61 
t.8o 


46.8 
61.2 

77.4 


1-43 
1.62 

1.82 


47.2 
61.6 
77.9 


1.44 
1.64 
1.83 


10 
11 
12 


98.6 
118.8 
184.8 


«-97 
1.15 

a. 34 


94.0 
118.8 
185.4 


1-97 
2.16 

»-35 


94.6 1.98 
114.3 2.17 
186.0 2.36 


95.0 
114.9 
186.8 


1.99 
2.18 
2.37 


95.6 
116.6 
187.6 


2.01 
2.20 
2.39 


96.2 
116.4 
188.6 


2.04 .' 

2.ai . 
2.41 


14 


158.2 
188.5 
210.7, 


2.53 
1.71 
Z.90 


158.9 
184.8 
211.ff 


*S4 

2.73 

2.91 


159.6 2.55 
185.1 2.74 
212.5 2.93 


160.5 
186.2 
218.7 


2.56 

2.75 
2.94 


161.6 
187.3 
215.0 


2.58 
2.77 
2.96 


162.6 
188.6 
216.5 


2.60 

2,79 
2.98 


16 

11 

18 


289.7 
270.6 
808.4 


3.09 
3.28 
3.46 


240.7 
271.7 
804.6 


3.10 
3.29 

348 


241.8 3.12 
278.0 3.31 
806.0 3.49 


248.1 
274.5 
807.7 


3»3 
3.32 

3-5« 


244.6 
276.2 
809.6 


315 
3-34 
3-54 


246.8 
278.1 
811.8 


3.18 

3-S7' 
3.56 


1» 


888.0 
874.5 
412.9 


3.65 
3.84 

4.03 


889.4 
876.0 
414.6 


3.67 
3.85 

4.04 


841.0 3.68 
877.8 3.87 
416.6 4.06 


842.9 
879.9 
418.8 


3.70 
3.89 
4.08 


845.0 
882.8 
421.4 


3.73 
3.92 

4.11 


847.4 
884.9 
424.4 


3-75 

395: 

4-14I 


d2 

28 
24 


458.2 
495.8 
589.8 


4.21 
4.40 

4.59 


465.0 
497.8 
541.5 


4.»3 
4.4a 
4.61 


457.2 4.25 
499.7 4.44 
544.1 4.63 


459.7 
502.4 
547.1 


4.47 
4.46 
4.65 


462.^ 
505.5 
550.4 


4.30 

4.49 
4.68 


4B6.7 
509.0 
664.8 


4.33, 
4.5*1 

4.7*1 


29 

26 

27 


585.2 
682.9 
682.5 


4.77 
4.96 

S»5 


587.6 
685.5 
685.8 


4.79 
4.98 

5-«7 


590.4 4.82 
688.6 5.01 
688.6 5.20 


598.6 
642.0 
692.4 


4.84 

5-03 
5.22 


697.8 
646.0 
696.7 


4.87 
5.06 
5.26 


601.4 
660.5 
701.5 


4.91 
5.10 

5.29 


28 
20 
80 


784.0 
787.4 
842.6 


5-34 
5-7« 


787.0 
790.6 
846.1 


5.36 

5-55 
5-73 


740.6 5.38 
794.4 5.57 
860.1 5.76 


744.6 
798.7 
854.8 


5-41 
5.60 

5-79 


749.2 
808.7 
860.1 


5-45 
5.64 

583 


754.4 
809.8 
866.1 


5-49! 
5.68* 

5.87! 


81 
82 
88 


899.8 

958.7 

1019.6 


5.90 
6.09 

6.27 


908.4 

962.7 

1028.8 


5.92 
6. 1 1 
6.30 


907.7 5.95 

967.8 6.14 
1028.7 6.33 


912.7 

972.5 

1084.8 


5.98 
6.17 
6.36 


918.4 

978.6 

1040.7 


6.02 
6.21 
6.40 


924.8 

985.4 

1047.9 


6.06; 

6.25 

6.45. 


84 
85 
86 


1082.8 
1146.9 
1218.4 


6.46 
6.65 
6.83 


1086.8 
1151.6 
1218.4 


6.49 
6.67 
6.86 


1091.9 6.52 

1157.1 6.71 

1224.2 6.90 


1097.9 
1168.4 
1280.9 


6.55 
6.74 

6.93 


1104.7 
1170.7 
1288.5 


6.59 
6.79 
6.98 


1112.4 
1178.8 
1247.1 


6.64 
6.83 

7.02 


87 
88 
80 


1281.8 
1862.0 
1424.1 


7.02 
7.21 
7.40 


1287.0 
1857.6 
1429.9 


7.05 
7.24 

7-43 


1298.1 7.08 
1364.0 7.27 
1486.7 7.46 


1800.2 
1871.4 
1444.6 


7.12 

7-31 
7.50 


180a8 
1879.9 
1468.6 


7.«7 
7.36 

7.55 


1817.4 
1889.5 
1468.6 


7.22: 

7-41 

7.60 


40 
41 
42 


1498.0 
1878.9 
1651.6 


7.58 

7-77 
7.96 


1504.2 
1580.8 
1658.8 


7.61 
7.80 

7.99 


1611.8 7.65 
1587.8 7.84 
1666.2' 8.03 


1519.6 
1696.5 
1675.4 


7.69 
7.88 
8.07 


1529.0 
1606.4 
1685.7 


7.74 

7.93 
8.12 


1589.7 
1617.6 
1697.6 


7-79 

7.99' 
8.18 


48 
44 
45 


1781.2 
1812.6 
1895.9 


8.15 
8.33 
8.$^ 


1788.2 
1820.0 
1908.7 


8.18 

8.37 
8.55 


1746.5 8.22 

1828.7 8.41 

1912.8 8.60 


1756.1 
1888.7 
1928.2 


8.26 

8.45 
8.64 


1767.0 
1850.1 
1985.2 


8.31 
8.51 
8.70 


1779.8 
1868.0 
1948.6 


8.37' 
8.56 

8.76' 


46 
47 

48 


1981.1 
2068.2 
2157.2 


8.71 
8.89 
9.08 


1989.2 
2076.7 
2166.0 


8.74 
8.93 
9.12 


1998.7 8.78 
2086.6 8.97 

2176.8 9.16 


2009.7 
2098.0 
2188.2 


8.83 
9.02 
9.21 


2022.1 
2111.0 
2201.8 


8.89 
9.08 
9.27 


2086.2 
2126.7 
2217.1 


8.95! 
9.141 
9.33 


40 
50 
51 


2248.0 
2840.7 
2485.2 


9.27 
9.46 
9.64 


2257.2 
2850.2 
2445.2 


9-3» 

9'49 
9.68 


2267.9 9.35 
2861.6 9.54 
2456.9 9.73 


2280.4 
2874.4 
2470.8 


9.40 

9-59 
9.78 


2294.5 
2889.1 
2485.6 


9.46 
9.65 

984 


2810.4 
2405.7 
2502.9 


9-53 
9-7a 
9.91 


52 
58 

54 


2681.7 
2680.0 
2780.2 


9.83 
10.02 
10.21 


2542.0 
2640.7 
2741.8 


9.87 
10.06 
10.25 


2554.2 9.92 
2658.8 10. 1 1 
2764.4 10.30 


2568.1 
2667.9 
2769.6 


9-97 
10.16 

10.35 


2584.0 
2684.4 
2786.6 


10.03 
10.23 
10.42 


2602.0 
2708.1 
2806.0 


10.10; 
10.30- 
10.49 


55 
56 
57 


2882.2 
2986.1 
8041.9 


10.39 
10.58 

10.77 


2848.8 
2948.2 
8054.4 


10.44 
10.62 
10.81 


2857.4 10.48 
2962.2 10.67 
8069.0 10.86 


2878.0- 

2978.4 

8085.7 


10.54 
10.73 
10.92 


2890.8 
2996.9 
8104.9 


10.61 
10.80 
10.99 


2910.9 
8017.7 
8126.5 


10.68 

10.87 

11.07 


58 
50 

00 

WIS. 


8149.6 
8259.1 
8870.6 


10.95 
II. 14 
11.33 


8162.5 
8272.5 
8884.4 


11.00 
11.19 
11-38 


8177.6 11.05 
8288.1 11.24 
8400.5 11.43 


8195.0 
8806.1 
8419.1 


11.11 
11.30 
11.49 


8214.8 
8826.6 
8440.8 


11.18 

"37 
11.56 


8287.1 
8849.7 
8464.2 


11.261 

11.45 

11.64 


e* 


7^ 


8<» 


0** 


IQO 


U« 
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TABLE IX. 



Wbole Sections. 



Side Slope 1 to L 



8UIS. 


e** 


7*^ 


8** 


9« 


IQo 


IV 


•1 
f8 


8498.0 11.5ft 
8699.0 11.70 
8716.0 11.89 


8498.1 11.56 

8618.7 11.75 

8781.8 11.94 


8614.8 11.62 
8681.0 11.81 
8749.0 12.00 


8684.0 11.68 
8650.8 11.87 
8769.6 12.06 


8656.9 
8678.5 
8792.9 


11.75 
11.95 
12.14 


8580.7 11.84 
8699.0 12.03. 

8819.8 12.22 


64 
6S 

66 


8886.0 XS.08 
8956.7 1 1.17 
4078.4 i».4^ 


8860.6 12.13 
8971.9 12.32 
4096.1 12.50 


8869.0 12.19 
8990.9 12.37 
4114.6 12.56 


8890.2 12.25 
4012.7 12.44 
4187.1 12.63 


8914.8 
4087.6 
4162.8 


12.33 

12.52 
12.71 


8941.5 12.41 , 

4005.6 12.61 

4191.7 12.80 


m 

66 

66 


4202.9 12.64 
4829.8 12.83 
4467.6 X3.01 


4220.1 12.69 
4847.0 12.88 
4475.8 13.07 


4240.2 12.75 
4867.8 12.94 
4497.2 13.13 


4268.4 12.82 
4891.6 13.01 
4521.8 13.20 


4289.9 
4418.9 
4549.8 


12.90 
13.09 
13.28 


4819.7 13.00 
4449.6 13.18 
4581.4 13.38 


16 
71 

7« 


4687.7 13.20 
4719.7 13.39 
4868.6 13.58 


4606.6 13.26 
4789.0 13.44 
4878.6 13.63 


4628.5 13.32 

4761.6 13.51 

4896.7 13.70 


4658.8 13.39 
4787.7 13.58 
4928.5 13.77 


4682.6 
4817.4 
4964.0 


13-47 
13.67 

13.86 


4715.2 13.57! 
4850.9 13.76 
4988.6 13.95 


76 
74 
76 


4989.4 13.76 
6127.0 13.95 
6266.6 14.14 


6009.8 13.82 

6148.0 14.01 

6288.1 14.20 


6088.7 13.89 
6172.6 14.07 

6818.8 14.26 


6061.2 13.96 
6200.8 14.15 
5842.8 14.34 


5092.6 
5288.1 
6875.5 


14.05 
14.24 

14.43 


5128.0 14.15 
5269.6 14.34 
5J12.8 14.53 


76 

77 
78 


6407.9 14.32 
6661.1 14.51 
6696.8 14.70 


6480.0 14.38 
6678.8 14.57 
6719.6 14.76 


6456.9 14.45 
6600.4 14.64 
6746.8 14.83 


6486.8 14.53 
5681.1 14.72 
5778.8 14.91 


5619.8 
5666.0 
5814.1 


14.62 
14.81 
15.00 


6658.2 14.72 
5706.4 14.92 
5854.6 15.11 


76 

86 
81 


6848.2 14.89 
6992.1 15.07 
6142.9 15.26 


6867.2 14.95 
6016.6 15.14 
6168.0 15.32 


6896.1 15.02 
6046.8 15.21 
6197.4 15.40 


6927.4 15.10 
6078.4 15.29 
6281.8 15.48 


5964.1 
6116.1 
6269.9 


15.19 

'5-39 
15.58 


6005.6 15.30 
6158.6 15.49 
6818.5 15.69 


86 
86 

84 


6296.6 15.45 
6460.0 15.64 
6606.8 15.82 


6821.2 15.51 

6476.3 15.70 
6688.8 15.89 


6851.4 15.59 
6607.2 15.77 
6666.0 15.96 


6886.1 15.67 
6542.8 15.86 
6701.4 16.05 


6426.7 
6588.4 
6748.0 


»5-77 
15.96 

16.15 


6470.4 15.88 ; 
6629.2 16.07 
6789.9 16.26 


85 
86 
87 


6764.6 16.01 
6924.6 16.20 
7066.6 16.38 


6792.2 16.08 
6968.0 16.26 
7116.6 16.45 


6824.6 16.15 
6986.1 16.34 
7149.6 16.53 


6862.0 16.24 
7024.4 16.43 
7188.7 16.62 


6904.5 
7067.9 
7288.2 


16.34 
16.53 
16.72 


6952.5 16.46 
7117.1 16.65 

7288.6 16.84 


88 
86 
66 


7260.6 16.57 
7416.2 16.76 
7688.8 16.95 


7280.1 16.64 
7446.6 16.83 
7614.8 17.02 


7814.9 16.72 

7482.0 16.91 

7661.1 17.10 


7864.9 16.81 
7528.0 17.00 
7698.0 17.19 


7400.6 
7569.6 
7740.7 


16.91 
17.11 
17.30 


7461.9 17.03 
7622.8 17.22 
7794.5 17.4* 


61 
66 

66 


7768.2 17.1s 
7924.6 17.32 
8097.8 17.51 


7786.0 17.20 
7967.0 17.39 
8180.9 17.58 


7822.1 17.29 
7996.0 17.47 
8169.7 17.66 


7864.9 17.38 
8088.7 17.57 
8214.4 17.76 


7918.6 
8088.6 
8265.8 


17.49 
17.68 

17.87 


7968.7 17.61 

8144.8 17.80 
8822.8 17.99 


64 
65 

66 


8272.9 17.70 
8449.8 17.88 
8628.6 18.07 


8806.7 17.77 
8484.4 17.96 
8664.0 18.14 


8846.8 17.85 

8524.9 18.04 
8705.8 18.23 


8892.0 17.95 
8571.5 18.14 
8752.9 18.33 


8444.0 
8624.6 
8807.2 


18.06 
18.25 
18.44 


8602.7 18.19 
8684.6 18.38 
8868.4 18.57 


67 
68 
66 


8809.8 18.26 

8991.9 18.44 
9176.4 18.63 


8846.4 18.33 
9028.7 18.52 
9218.9 18.71 


8887.6 18.42 

9071.8 18.61 

9257.9 18.80 


8986.2 18.52 

9121.4 18.71 

9808.5 18.90 


8991.6 
9177.9 
9866.2 


18.63 
18.83 
19.02 


9064.1 18.76 
9241.8 18.96 
9481.8 19.15 


166 
161 
166 


9862.7 18.82 
9660.9 19.01 
9740.9 19.19 


9401.0 18.90 
9689.9 19.08 
9780.8 19.27 


9445.8 18.99 
9685.7 19.18 
9827.4 19.36 


9497.6 19.09 
9688.4 19.28 
9881.2 19.47 


9566.4 
9748.6 
9942.5 


19.21 
19.40 

»9S9 


9622.8 19.34 

9816.8 19.53 

10011.6 19.73 


166 
164 
165 


9982.9 19.38 
10126.7 19.57 
10822.4 19.76 


9978.6 19.46 
10168.1 19.65 
10864.6 19.84 


10021.1 19.55 
10216.6 19.74 
10414.0 19.93 


10075.9 19.66 
10272.6 19.85 
10471.0 20.04 


10188.4 
10886.2 
10586.9 


19.78 

«9-97 
20.16 


10208.9 19.92 

10408.1 20.11 

10609.2 20.30 


166 
167 
168 


10619.9 19.94 
10719.8 20.13 
10920.6 20.32 


10668.0 20.02 
10768.2 20.21 
10966.8 20.40 


10618.8 20.12 

10814.5 20.31 

11017.6 20.50 


10671.4 20.23 
10878.7 20.42 
11077.9 20.61 


10787.6 
10941.1 
11146.6 


20.36 
20.55 
20.74 


10812.2 20.50 
11017.2 20.69 
11224.1 20.88 


166 
116 
111 


11128.8 20.50 
11828.8 20.69 
11686.8 20.88 


11169.8 20.59 
11876.2 20.78 
11688.0 20.96 


11222.6 20.69 
11429.5 20.88 
11688.2 21.06 


11284.0 20.80 
11492.0 20.99 
11701.9 21.18 


11858.9 
11668.2 
11774.4 


20.93 
21.12 
21.31 


11432.9 21.07 ' 
11648.6 21.27 ! 
11866.8 21.46 


116 
116 
114 


11744.6 21.07 
11956.2 21.25 

12167.7 21.44 


11792.6 21.15 
12004.1 21.34 
12217.6 21.53 


11848.8 21.25 
12061.4 21.44 
12275.8 21.63 


11918.7 21.37 
12127.4 21.56 
12848.0 21.75 


11987.5 
12202.6 
12419.6 


21.50 
21.69 
21.88 


12070.9 21.65 1 
12287.4 21.84! 
12505.8 22.04 


115 
116 
117 


12882.1 21.63 
12508.4 21.82 
12816.6 22.00 


12482.8 21.72 
12660.0 21.90 
12869.0 22.09 


12492.1 21.82 
12710.8 22.01 
12930.4 22.20 


12660.6 21.94 
12779.8 22.13 
18001.1 22.32 


12688.8 
12859.1 
18081.7 


22.08 
22.27 
22.46 


12726.2 22.23 
12948.5 22.42 
18172.7 22.61 


118 
116 
166 

mi 


13086.6 22.19 
18268.6 22.38 
18482.8 22.56 


18089.9 22.28 
18812.7 22.47 
18687.4 22.66 


18162.4 22.39 
18876.2 22.58 
18602.0 22.76 


18224.8 22.51 
18449.4 22.70 
18676.4 22.89 


18S06.8 
18682.8 
18761.2 


22.65 
22.84 
23.03 


18898.8 22.81 

18626.9 23.00 
18866.9 23.19 


6** 


70 


8* 


90 


io<» 


IV 



127 



1 



TABLE DL 



Whole Seotioni. 



Side SOope 1 to L 



S118. 


igo 


13*> 


14*^ 


16^ 


16** 


IV 1 


1 
3 


1.0 
8.9 
8.7 


0.29 
0.48 
0.68 


1.0 
8.9 
8.8 


0.29 
0.49 
0.68 


1.0 
8.9 
8.0 


0.30 
0.49 
0.69 


1.0 
4.0 

9.0 


0.30 
0.49 
0.70 


1.0 
4.0 
9.1 


0.30 
0.50 
0.71 


1.0 
4.1 

9.2 


0.31 , 
0.51 1 
0.71 • 


4 
5 

6 


15.5 
24.2 
84.9 


0.87 
1.07 
X.26 


16.6 
24.5 
85.2 


0.88 
1.08 
1.27 


15.8 
24.7 
85.5 


0.89 
1.09 
1.28 


16.0 
24.9 
85.9 


0.90 
1. 10 
i.30 


16.1 
25.2 
86.8 


0.91 
I. II 
1.31 


16.8 
25.6 
86.8 


0.92 

I. IX , 

«-33{ 


% 
8 
9 


47.5 
62.1 
78.5 


1-45 
1.65 
1.84 


47.9 
62.6 
79.2 


1.47 
X.66 
1.86 


48.4 
68.2 
80.0 


1.48 
1.68 
1.88 


48.0 
68.8 
80.8 


1.50 
1.70 
1.90 


49.4 
64.6 
81.7 


1.51 

1.72 
1.92 


60.0 
65.4 
82.7 


■-53' 

1.74 
«-94 


10 
11 
12 


97.0 
117.8 
189.6 


a. 04 
a.42 


97.8 
118.8 
140.8 


2.05 
2.25 

»-45 


98.7 
119.5 
142.2 


2.07 
2.27 
2.47 


99.8 
120.7 
148.6 


2.09 
2.29 
2.49 


100.9 
122.1 
145.8 


2.12 
2.32 
2.52 


102.1 
128.6 
147.1 


a- 14 


13 
14 
15 


168.9 
190.1 
218.2 


a.62 
a.8i 
3.01 


165.8 
191.7 
220.1 


2.64 
2.84 
3.03 


166.9 
198.5 
222.1 


2.67 
2.86 
3.06 


168.6 
195.5 
224.4 


2.69 

2.89. 

3.09 


170.5 
197.7 
227.0 


2.72 
2.93 

3«3 


172.6 
200.2 
229.8 


0.76! 
2.96 

3-»7 


16 

n 

18 


248.8 
280.8 
814.2 


3.20 

3-39 
3-59 


250.4 
282.7 
816.9 


3*3 
3-4* 
3.62 


252.7 
285.8 
819.9 


3.26 
3.46 
3.65 


255.4 
288.8 
828.2 


3.29 

3-49 
3.69 


258.8 
291.6 
826.9 


3'33 
3-53 
3-73 


261.6 
295.2 
880.9 


3-37 
3-57 
373 


19 
91 


850.1 
887.9 
427.7 


3-79 
3.98 

4.17 


858.1 
891.2 
431.8 


3.81 
4.01 
4.21 


856.4 
394.9 
485.4 


3.8s 
4.05 

4.45 


860.1 
899.0 
489.9 


3.89 
4.09 

4.»9 


864.2 

408.6 
444.9 


3-93 
4.14 
4.34 


868.7 
408.6 
460.4 


3.93 
4-i9 
4-39 


99 
93 
94 


469.4 
518.0 
558.6 


4.36 

4.56 
4.75 


478.4 
517.4 
568.4 


4.40 
4.60 

4-79 


477.9 
522.8 
568.7 


4-44 
4.64 

4.84 


482.8 
527.7 
574.6 


4.49 
4.69 

4.89 


488.8 
588.7 
581.1 


4.54 
4.74 
4.94 


494.4 
640.8 
688.8 


4-30 
5.00 


95 
90 
91 


606.1 
655.5 
706.9 


4.9s 
5-«4 
5-33 


611.8 
661.2 
718.0 


4.99 
5-i8 

5.38 


617.1 
667.4 
719.7 


5-04 
5»3 
5-43 


628.5 
674.8 
727.2 


5.09 

5*9 
5-49 


680.5 
682.0 
785.5 


5*»5 

5-35 
5-55 


688.4 
690.6 
744.6 


5.21 

5-41 
5.62 


98 
99 
30 


760.8 
815.6 
872.8 


5-53 

5-7» 
5.92 


766.8 
822.5 
880.8 


5-57 
5-77 
5-97 


774.0 
880.8 
888.6 


563 
5.83 

6.02 


782.1 
888.9 
897.8 


5.69 
5.89 
6.09 


791.0 
848.5 
908.0 


S-75 

5-95 
6.15 


800.8 
869.0 
919.8 


5.82 
6.03 
6.23 


31 
39 
33 


981.9 

998.0 

1056.0 


6. II 

6,30 
6.50 


989.9 
1001.5 
1065.1 


6.x6 
6.36 

6-55 


948.8 
1011.0 
1075.2 


6.22' 
6.42 
6.61 


958.6 
1021.5 
1086.8 


6.28 
6.48 
6.68 


969.5 
1088.1 
1098.7 


6.36 
6.56 
6.76 


981.6 
1045.9 
1112.8 


6.43 
6.64 

6.84 


34 
35 
36 


1121.0 
1187.9 
1256.8 


6.69 
6.89 
7.08 


1180.6 
1198.1 
1267.6 


6.75 
6.94 
7.14 


1141.8 
1209.4 
1279.5 


6.81 

7.01 
7.21 


1158.2 
1222.0 
1292.8 


6.88 
7.08 
7.28 


1166.8 
1285.9 
1807.5 


6.96 
7.16 

7.36 


1180.7 
1261.2 
1828.7 


7,05 

7.»5 
7.46 


37 
38 
39 


1827.6 
1400.8 
1475.0 


7.27 

7-47 
7.66 


1889.0 
1412.8 
1487.6 


7-34 
7.53 
7.73 


1851.6 
1425.7 
1501.7 


7.40 
7.60 
7.80 


1865.6 
1440.5 
1517.8 


7.48 
7.68 
7.88 


1881.2 
1456.8 
1584.5 


7.57 
7-77 
7.97 


1898.8 
1474.9 
1668.6 


7.66 
7.86 
8.07 


40 
41 
49 


1551.6 
1680.1 
1710.6 


7.85 
8.05 
8.24 


1564.9 
1644.1 
1725.8 


7.92 
8.12 
8.31 


1579.7 
1659.7 
1741.6 


8.00 
8.19 
8.39 


1596.1 
1676.9 
1759.7 


8.08 
8.28 
8.48 


1614.2 
1695.9 
1779.7 


8.17 

8.37 
8.58. 


1684.2 
1717.0 
1801.7 


8.27' 

8.48 

8.68 


43 
44 
45 


1798.0 
1877.4 
1968.7 


8.44 
8.63 

8.82 


1808.4 
1898.5 
1980.6 


8.51 

8.70 
8.90 


1825.5 
1911.4 
1999.8 


8.59 

8.79 
8.98 


1844.5 
1981.3 
2020.0 


8.68 
8.88 
9.08 


1865.4 
1958.2 
2048.0 


8.78 
8.98 
9.18 


1888.6 
1977.4 
2068.8 


8.89 
9.09 

9*9 


46 
47 

48 


2052.0 
2142.2 
2284.8 


9.02 
9.21 
9.41 


2069.6 
2160.5 
2258.4 


9.10 
9.29 

9-49 


2089.1 
2180.9 
2274.7 


9.18 
9.38 
9.58 


2110.8 
2208.6 
2298.8 


9.28 
9.48 
9.68 


2184.8 
2228.6 
2824.5 


9.38 
9.58 

9-79 


2161.8 
2266.8 
2868.8 


9.50 
9.70 
9.91 


49 
50 
51 


2828.8 
2424.8 
2522.8 


9.60 

9-79 
9-99 


2848.3 
2445.1 
2548.9 1 


9.68 

9.88 

to.07 


2870.5 
2468.8 
2568.0 


9-77 

9.97 
10.17 


2895.1 
2498.9 ] 
2594.6 ] 


9.88 
10.08 
10.28 


2422.8 
2522.2 
2624.1 


9-99 
10.19 

10.39 


2462.4 ] 

2668.6 ] 

2666.7 1 


10.fl 
10.32 
E0.52 


59 


2622.2 
2724.0 
2827.8 


X0.18 
10.38 

10.57 


2644.7 1 
2747.4 ] 
2852.0 ] 


[0.26 

10.47 
[0.66 


2669.7 
2778.3 
2879.0 


10.37 
^0.56 
X0.76 


2697.4 : 
2802.1 ] 
2908.8 ] 


10.47 
10.67 
10.87 


2798.0 
2888.9 
2941.9 


10.59 
10.80 
11.00 


2761.9 ] 
2869.1 ] 
2978.4 J 


10.72 ' 
10.93 1 
11.13. 


55 
56 
57 


2988.5 
8041.1 
8150.7 


10.76 
10.96 
IX. 15 


2958.6 J 
8067.2 J 

8177.7 : 


[0.86 
[1.05 
IX. 25 


2986.6 
8096.2 
8207.7 


10.96 
II. 16 
11.35 


8017.6 ] 
8128.8 1 
8241.0 ] 


11.07 
[I.27 
[1.47 


8051.9 
8168.8 
8277.8 


11.20 
IX.40 
11.60 


8089.7 ] 
8208.1 ] 
8818.6 i 


11.34' 
11.54' 

"•75: 


58 
50 
60 

1018. 


8262.2 
8875.7 
8491.1 


11.3s 
11.54 

11.73 


8290.2 ] 
8404.6 1 
8521.0 ] 


11.44 
[X.64 

[1. 83 


8821.8 
8486.8 
8554.8 


11.55 

"•75 
11.95 


8855.7 1 
8472.5 ] 
8591.2 ] 


ti.67 

[1. 87 

[2.07 


8898.9 
8511.9 
8682.0 


11.80 
12.01 
12.21 


8486.0 ] 
8666.6 1 
8677.0 1 


I«-95; 

12.151 

12.361 

1 


ly 




18^ 


14** 


W 


16** 


17** 1 



128 



TABLE DL 



Wilde Secfiions. 



Side Slope 1 to 1 



WIS. 



61 



M 



67 
68 
66 

76 
71 
79 

78 
74 
U 

76 

77 
78 

76 



81 

8) 
88 
84 

85 



87 
88 



61 



64 



67 



166 
161 
166 

166 
164 
165 

166 
167 
168 

166 
116 
111 

116 
118 
114 

115 
116 
117 

118 
116 
166 

NJtt. 



ly 



8608.4 
8727.7 
8848.9 

8972.1 
4097.1 
4224.2 

4868.2 
4484.1 
4616.9 

4751.7 
4888.6 
5027.1 

6167.7 
5810.8 
5464.8 

6601.2 
6749.6 
6899.9 

6052.1 
6206.8 
6862.6 

6620.6 
6680.5 
6842.6 

7006.4 
7172.2 
7840.0 

7609.7 
7681.8 
7864.9 

8080.4 
8207.9 
8887.8 

8668.6 
8751.9 
8987.1 

9124.8 
9818.4 
9504.4 

9697.4 

9892.8 

10089.2 

10288.0 
10488.7 
10691.4 

10696.0 
11102.6 
11811.0 

11521.6 
11788.8 
11948.2 

12164.4 
12882.6 
12602.7 

12824.8 
19048.8 
18274.8 

18602.0 
18782.6 
18964.2 

12< 



1.9s 

2.11 

a. 32 

1.51 

2.70 
2.90 

309 
3.29 

3.48 

3.67 

387 
4.06 

4.26 

4.45 
4.64 

4.84 

503 
5.22 

5.42 
5.61 
5.81 

6.00 
6.19 
6.39 

6.58 
6.78 
6.97 

7.16 
736 
7-55 

7.75 
7.94 
8.13 

8.33 
8.52 

8.72 

8.91 
9.10 
9.30 

9-49 
9.69 

9.88 

20.07 
20.27 
20.46 

20.66 
20.85 
21.04 

21.24 
21.43 
21.63 

21.82 
22.01 
22.21 

22.40 
22.59 
22.79 

22.98 
23.18 

»3-37 



18' 



8689.8 
8769.6 
8881.9 

4006.1 
4182.8 
4260.4 

4890.6 
4622.6 
4656.6 

4792.5 
4980.4 
5070.2 

5212.1 
5855.8 
5501.6 

5640.8 
5798.9 
5950.6 

6104.0 
6259.6 
6417.0 

6676.4 
6787.8 
6901.2 

7066.5 
7238.7 
7402.9 

7574.1 
7747.2 
7922.8 

8099.8 
8278.8 
8459.2 

8642.1 
8827.0 
9018.8 

9202.6 
9898.2 
9585.9 

9780.6 

9977.1 

10175.7 

0876.2 
0578.7 
0788.1 

0969.4 
1197.8 
1408.0 

1620.8 
1884.6 
2060.6 

2268.7 
2488.8 
2710.8 

2984.8 
8160.7 
8888.6 

8618.6 
8850.8 
4084.0 

18*= 



2.03 
2.23 
2.42 

2.62 
2.81 
3.01 

3.20 

3-40 
3-59 

3-79 

3-99 
4.18 

4.38 

4.57 
4.77 

4.96 
5.16 
5.36 

555 

5-75 
5-94 

6.14 
6.33 
6.53 

6.72 
6.92 
7.12 

7-3« 

7.5* 
7.70 

7.90 
8.09 
8.29 

8.49 
8.68 
8.88 

9.07 
9.27 
9.46 

9.66 
9.85 
20.05 

20.25 
20.44 
20.64 

20.83 
21.03 
21.22 

21.42 
21.62 
21.81 

22.01 
22.20 
22.40 

22.59 

22.79 
22.98 

23.18 
23.38 

*3-S.7 



14' 



8678.7 
8795.2 
8918.6 

4044.0 
4171.8 
4800.7 

4482.0 
4565.8 
4700.5 

4887.8 
4977.0 
6118.2 

5261.8 
5400.6 
5658.6 

5702.7 
5868.7 
6006.7 

6161.7 
6818.7 
6477.7 

6688.6 
6801.5 
6966.4 

7188.2 
7802.1 
7472.9 

7646.7 
7820.4 
7997.1 

8176.8 
8856.6 
8589.2 

8728.8 
8910.4 
9099.0 

9289.6 
9482.0 
9676.5 

9878.0 
0071.5 
0271.9 

0474.8 
0678.6 
0886.0 

1098.8 
1808.6 
1515.9 

1780.1 
1946.8 
2164.5 

2884.7 
2606.8 
2881.0 

8067.1 
8285.1 
8616.2 

8747.2 
8981.2 
4217.1 

14' 



2.14 

a- 34 
2.54 

2.74 
2.93 

3»3 

3-33 
3-53 
3-7* 

3-9* 
4.12 

4-3* 

4.5* 
4.71 
4.91 

5.11 

5- 30 
5-50 
5.70 
5.90 
6.09 

6.29 
6.49 
6.69 

6.88 

7.08 
7.28 

7.48 
7.67 
7.87 

8.07 
8.27 
8.46 

8.66 
8.86 
9.05 

9.25 

9-45 
9.6$ 

9.84 
20.04 
20.24 

20.44 
20.63 
20.83 

21.03 
21.23 
21.42 

21.62 
21.82 
22.02 

22.21 
22.41 
22. 6 1 

22.81 
23.00 
23.20 

23.40 
23.60 

»3'79 



16* 



8711.9 
8884.6 
8959.8 

4086.0 
4214.6 
4845.8 

4478.0 
4612.7 
4749.8 

4888.0 
5028.6 
5171.8 

5815.9 
5462.6 
5611.2 

5761.8 
5914.6 
6069.1 

6225.7 
6884.8 
6544.9 

6707.6 
6872.1 
7088.7 

7207.8 
7877.9 
7660.4 

7725.0 
7901.6 
8080.1 

8260.7 
8448.2 
8627.8 

8814.8 
9002.9 
9198.4 

9885.9 
9580.4 
9777.0 

9975.6 
0176.0 
0878.6 

0588.0 
0789.6 
0998.0 

1208.4 
1420.9 
1685.4 

1861.9 
2070.8 
2290.8 

2518.2 
2787.7 
2964.1 

8192.6 
8428.0 
8666.4 

8889.8 
4126.8 
4864.7 

16* 



2.27 
2.47 
2.67 

2.87 

3-07 
3.27 

3-47 
3.67 

3.87 

4.07 
4.26 
4.46 

4.66 
4.86 
5.06 

5.26 
5.46 
5.66 

5.86 
6.06 
6.26 

6.46 
6.66 
6.86 

7.06 
7.26 
7.46 

7.66 
7.86 
8.06 

8.26 

8.45 
8.65 

8.85 
9.05 
9.25 

9-45 
9.65 

9.85 

20.05 
20.25 
20.45 

20.65 
20.85 
21.05 

21.25 
21.45 
ai.65 

21.85 
22.05 
22.25 

22.44 
22.64 
22.84 

23.04 
23.24 

a3-44 

23.64 
23.84 
24.04 



16* 



8754.0 
8878.1 
4004.2 

4182.4 
4262.5 
4894.7 

4628.9 
4665.1 
4808.8 

4948.5 
5086.8 
5280.0 

5876.8 
5524.6 
5674.9 

6827.8 
5981.6 
6188.0 

6206.4 
6466.8 
6619.8 

6788.7 
6950.2 
7118.7 

7289.2 
7461.7 
7686.2 

7812.8 
7991.8 
8171.9 

8864.6 
8689.2 
8726.8 

8914.6 
9105.1 
9297.8 

9492.6 
9689.8 
9888.0 20.08 



2.41 
2.61 
2.81 

3.01 
3.22 

3-4» 

3.62 
3.82 
4.02 

4.23 

4.43 
4.63 

4.83 

503 
5*3 

5-44 
5.64 

5.84 

6.04 
6.24 
6.44 

6.65 
6.85 
7.05 

7.25 

7-45 
7.66 

7.86 
8.06 
8.26 

8.46 
8.66 
8.87 

9.07 
9.27 

9-47 

9.67 
9.87 



0088.8 
0291.6 
0496.4 

0708.2 
0912.0 
1122.9 

1885.8 
1560.7 
1767.6 

1986.5 
2207.4 
2480.4 

2665.4 
2882.4 
8111.4 

8842.4 
8676.5 
8810.6 

4047.6 
4286.7 
4627.9 

16* 



20.28 
20.48 
20.68 

20.88 
21.09 
21.29 

21.49 
21.69 
21.89 

22.09 

22.30 
22.50 

22.70 
22.90 
23.10 

23.31 
23.51 

13-71 

23.91 
24.11 
24.31 



17* 



8800.6 
8926.8 
4068.9 

4188.6 
4816.4 
4449.2 

4686.1 
4722.9 
4862.9 

6004.8 
5148.9 
6294.9 

5448.0 
5598.2 
5745.4 

5899.6 
6066.9 
6214.2 

6874.6 
6586.9 
6701.4 

6867.9 
7086.4 
7207.0 

7879.6 
7664.8 
7781.0 

7909.7 
8090.6 
8278.8 

8468.2 
8645.1 
8884.1 

9026.1 
9218.1 
9418.2 

9610.8 

9809.6 

10010.7 

0214.0 
0419.8 
0626.6 

0886.0 
1047.4 
1260.9 

1476.4 
1694.0 
1918.6 

2186.2 
2868.9 
2584.6 

2812.4 
8042.2 
8274.1 

8508.0 
8748.9 
8981.9 

4221.9 
4464.0 
4708.1 

17* 



2.56 

2.77 
2.97 

3.18 •; 

3.38 

3.58 

3-79 

3-99 
4.20 

4.40 
4.61 
4.81 

5.01 
5.22 
5.42 

5.63 
5.83 
6.04 

6.24 
6.44 
6.65 

6.85 
7.06 
7.26 

7-47 
7.67 

7.87 

8.08 
8.28 
8.49 

8.69 
8.90 
9.10 

9.30 
9.51 
9.71 

9.92 
20.12 
20.33 

20.53 
20.73 
20.94 

21.14 
21.35 
21.55 

21.76 
21.96 
22.16 

22.37 
22.57 
22.78 

22.98 
23.19 

a3-39 

1359 
23.80 

24.00 

24.21 

24.4« 
24.62 
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TABLE IZ. 



Whole Sections. 



Slope 1 to L. 



;buib. 


18*» 


19*» 


20*» 


2r 


22*' 


23* 


1 
1 


1 

8 


1.0 
4.1 
9.8 


0.31 
0.51 
0.7a 


1.1 
4.2 
9.5 


0.32 
0.53 
0.74 


1.1 
4.8 
9.6 


0.32 

©•53 
0.75 


1.1 
4.8 
9.8 


0-33 
0.54 

0.76 


1.1 

4.4 

10.0 


0.33 

0-55 
0.77 


1.1 

4.5 

10.2 


0.34 
0.56 
0.79 


4 
5 

6 


16.6 
25.9 
87.8 


0.93 

I.I4 
"•35 


16.8 
26.8 
87.8 


0.9s 
1.16 

"•37 


17.1 
26.7 
88.4 


0.96 

1. 17 

«-39 


17.4 
27.1 
89.1 


0.98 
1.19 
1.41 


17.7 
27.7 
89.8 


1.00 
1.22 

1.44 


18.1 
28.2 
40.7 


i.oa 
I.X4 
1-47 


7 

8 
9 


50.7 
66.8 
88.9 


« 55 

1.76 

1.97 


51.5 
67.2 
85.1 


1.58 

"•79 
2.00 


52.8 
68.8 
86.5 


1.60 
1.81 
2.03 


58.2 
69.5 
88.0 


1.63 
1.85 
2.06 


54.2 
70.8 
89.6 


1.66 
1.88 
2.10 


55.8 
72.8 
91.5 


1.69 
1.9a 
2.15 


10 
11 
12 


108.5 
125.8 
149.1 


2.17 
2.38 
».59 


105.0 
127.1 
151.8 


2.21 
2.42 
2.63 


106.7 
129.1 
158.7 


2.24 

»-45 
2.67 


108.6 
131.4 
150.4 


2.28 
2.50 
2.71 


110.7 
188.9 
159.3 


2.32 

»55 

2.77 


112.9 
186.7 
162.6 


a- 37 
2.60 

2.82 


13 
14 
15 


175.0 
202.9 
232.9 


a. 80 
3.00 
3.21 


177.5 
205.9 
286.4 


2.84 
3.05 
3.26 


180.4 
209.2 
240.1 


2.89 
3.10 

33» 


188.5 
212.8 
244.8 


2.93 

3^"5 
3-37 


187.0 
216.9 
249.0 


2.99 
3.21 

3-43 


190.9 
221.4 
264.1 


305 
3.a8 

3.50 


16 

n 

18 


265.0 
299.2 
885.4 


3.42 
3.62 

3-83 


268.9 
808.6 
840.4 


3-47 
3.68 

3.89 


278.2 
808.5 
845.8 


354 
3-74 
395 


278.0 
818.8 
851.8 


3.58 
3.80 
4.02 


288.8 
819.8 
858.5 


3.65 
3.87 
4.09 


289.1 
826.4 
865.9 


3-73 

3-95 
4.18 


19 
20 
21 


878.7 
414.1 
456.5 


4.04 
4.24 

4-45 


879.2 
420.2 
468.8 


4.10 

4.3" 
4^5» 


885.8 
426.9 
470.7 


4.16 
4.38 

4.59 


892.0 
434.4 
478.9 


4-14 

4-45 
4.67 


899.5 
442.6 
488.0 


4-3» 

4-54 
4.76 


407.7 
451.8 
498.1 


4.40 
4.63 
4.86 


22 
23 
24 


501.0 
547.6 
696.8 


4.66 

4.87 
5.07 


508.4 
555.7 
605.1 


4^73 
4.94 


516.6 
564.6 
614.8 


4.80 
5.02 

5-»3 


625.6 
574.5 
625.5 


4.89 
5.10 
5.32 


585.6 
585.4 
687.4 


4.98 
5.20 

5-44 


646.6 
697.5 
660.5 


5.08 

5.3« 
553 


25 
26 
27 


647.0 
699.8 
754.7 


5.28 

5-49 
5.69 


656.5 
710.1 
765.8 


5.36 

5-57 
5.78 


667.1 
721.5 
778.1 


544 
5.66 

5.87 


678.7 
784.1 
791.7 


5^54 
5.76 

5-97 


691.6 
748.0 
806.7 


5.64 
5.86 
6.09 


705.9 
763.6 
828.4 


5.76 

5.99 
6.21 


28 
29 
80 


811.6 
870.6 
981.7 


5.90 
6. 1 1 

6.31 


828.6 
888.4 
945.4 


5-99 
6.20 

6.41 


886.8 
897.6 
960.6 


6.08 
6.30 
6.51 


851.4 
918.8 
977.3 


6.19 
6.41 
6.62 


867.5 
930.6 
995.9 


6.31 
6.53 
6.75 


885.5 

949.8 

1016.6 


6.44 
6.66 1 
6.89 

7-11 
7-34 ■ 
7-57 


31 
82 
88 


994.8 
1060.1 
1127.4 


6.52 

6.73 
6.94 


1009.5 
1075.7 
1144.0 


6.62 
6.83 
7.04 


1025.7 
1092.9 
1162.8 


6.72 
6.94 

M5 


1048.6 
1112.0 
1182.6 


6.84 
7.06 
7.28 


1068.4 

,1133.1 

1205.0 


6.97 

7-«9 
7^41 


1085.4 
1156.6 
1229.9 


84 
85 
86 


1196.7 
1268.1 
1841.6 


7- 14 

7.35 
7.56 


1214.8 
1286.8 
1861.4 


7.*5 
7.46 

7.67 


1283.8 
1807.5 
1388.2 


7- 36 
7.58 

7.79 


1255.8 
1830.8 
1407,4 


7.49 
7.71 

7-93 


1279.2 
1855.5 
1484.1 


7.64 
7.86 
8.08 


1805.6 
1883.6 
1463.7 


7.79 

8.02 

8.24 


87 

88 
89 


1417.2 
1494.9 
1574.6 


7.76 

7-97 
8.18 


1488.1 
1516.9 
1597.8 


7.88 
8.09 
8.30 


1461.2 
1541.2 
1628.4 


8.00 
8.22 

8.43 


1486.7 
1568.1 
1651.7 


8.14 
8.^6 
8.58 


1514.9 
1597.9 
1683.1 


8.30 
8.52 
8.74 


1646.2 
1630.9 
1717.9 


8.47 
8.70, 
8.92 j 


40 
41 
42 


1656.8 
1740.2 
1826.1 


8.39 
8.59 
8.80 


1680.8 
1765.8 
1858.0 


8.51 
8.72 
8.93 


1707.7 
1794.2 
1882.7 


8.65 
8.86 
9.07 


1737.5 
1825.5 
1915.6 


8.80 
9.01 
9.23 


1770.5 
1860.1 
1952.0 


8.96 
9.18 

9.41 


1807.1 
1898.6 
1992.3 


9-"5 
9-37 
9.60 


48 
44 
45 


1914.1 
2004.2 
2096.8 


9.01 
9.21 
9.42 


1942.8 
2033.7 
2127.2 


9.14 

9-35 
9.56 


1973.5 
2066.8 
2161.8 


9.29 
9.50 
9.71 


2007.9 
2102.4 
2199.0 


945 
9.66 

9.88 


2046.0 
2142.8 
2240.8 ] 


9.63 
9.85 

10.07 


2088.8 
2186.6 ] 
2287.1 ] 


9.83 

[0.05 
[0.28 


46 
47 

48 


2190.5 
2280.8 
2885.1 


9.63 

9.83 

10.04 


2222.8 
2820.5 
2420.8 


9-77 
9.98 

10.19 


2258.4 
2857.7 J 
2459.1 1 


9-93 
[0.14 

[O.35 


2297.9 1 
2898.8 ] 
2602.0 : 


[O.IO 

[0.32 
[0.53 


2841.5 ] 

2444.4 1 

2649.5 ] 


[0.29 
to.51 
10.73 


2889.9 ] 
2494.9 ] 
2602.2 ] 


[0.50 
10.73 
[0.96 


49 
50 
51 


2485.6 
2588.0 
2692.6 


JO.25 
fo.46 
fo.66 


2522.2 
2626.2 
2732.8 


10.40 
10.61 
10.82 


2562.6 1 
2668.8 : 
2776.1 1 


10.57 
[0.78 
10.99 


2607.8 : 

2714.9 : 
2824.5 1 


10.75 
[0.97 

[1.19 


2656.8 ] 
2766.4 1 
2878.2 1 


to.95 
[1. 18 
[1. 40 


2711.7 ] 
2823.6 ] 
2937.6 1 


[1.18 
ti.41 1 
11.63 


52 
58 


2799.2 
2907.0 
8018.7 


10.87 
11.08 
«i.»8 


2840.5 
2950.8 
8068.2 


11.03 
11.24 
11.45 


2886.0 ] 

2998.1 : 
8112.8 : 


tI.2I 

[I.42 
[1. 63 


2986.4 : 
8050.4 ] 
8166.6 ] 


[I.40 
[1. 62 
[1.84 


2992.1 ] 
3108.8 ] 
8226.7 ] 


[1. 62 
11.84 
12.06 


8054.0 1 
3172.6 ] 
8293.4 ] 


[1.86 
[2.08 

ta-3>, 


55 
56 
57 


8181.6 
8246.4 
8868.4 


J 1.49 
11.70 

11.90 


8177.7 
8294.8 
8418.0 


11.66 
11.87 
12.08 


3228.6 ] 
3347.1 ] 

8467.7 ] 


[1. 85 
12.06 

12.27 


8285.0 ] 
8405.5 1 
8528.2 ] 


[2.05 
12.27 
[2.49 


8347.3 ] 
3470.2 ] 
3595.2 ] 


[2.28 

[2.50 
12.73 


8416.6 ] 
8641.9 ] 
8669.6 ] 


[2.54 
[2.76 

ia-99. 


58 
50 
60 

I. _ 


8482.5 
8608.6 
&726.8 


12.11 

12.32 
«2.$3 


8588.8 
8656.7 
SSBU 


12.29 
a 2. 50 
J 2.71 


3590.5 ] 
3715.8 ] 
3842.8 1 


[2.49 
12.70 
[2.91 


8658.1 ] 

8780.2 1 
8909.4 1 


[2.71 
[2.92 
[3.14 


3722.5 1 
8851.9 ] 

8988.6 ] 


t2.95 
13.17 
[3.39 


3799.4 ] 
8981.6 ] 
4066.9 1 


[3.21 

'3^44 

'3-67 j 


ir 


> 


W 


20*» 


21* 




22* 


23 * 
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TABLE IX. 



Whole Sections. 



Side Slope 1 to 1. 



suu. 



18' 



61 



04 

66 

67 

68 



70 
71 

74 

73 
74 
75 

76 
77 

78 

79 



81 
83 



84 

85 
86 

87 

88 
89 



91 
93 



94 
95 



97 
98 



160 
101 
102 

166 
104 
105 

106 
107 



109 
110 
111 

119 
116 
114 

115 
116 
117 

118 
119 
190 

8018. 



8852.0 
8979.4 
4108.8 

4240.2 
4378.8 
4509.4 

4647.1 
4786.8 
4928.7 

5072.6 
5218.5 
5866.6 

6516.7 
5668.8 
6828.1 

6979.4 
6137.8 
6298.3 

6460.8 
6625.4 
6792.1 

6960.8 
7131.6 
7304.5 

7479.4 
7656.5 
7835.5 

8016.7 
8199.9 
8385.2 

8572.6 
8762.1 
8958.6 

9147.2 
9842.8 
9540.6 

9740.8 

9942.2 

10146.2 



4-73 
a. 94 
315 

3-35 
3.56 

3-77 

3.98 
4.18 

4.39 
4.60 
4.80 
5.01 

5.22 
5.42 
5.63 

5.84 
6.05 
6.25 

6.46 
6.67 
6.87 

7.08 
7.29 
7.50 

7.70 
7.91 
8.12 

8.32 
8.53 

874 

8.94 

9«5 
9.36 

9-57 

9-77 
9.98 

20.19 
20.39 
20.60 



0352.2 20.81 
0560.2 21.01 
0770.4 21.22 



0982.6 
1196.9 
1413.3 

1631.7 
1852.2 
2074.8 

2299.4 
2526.1 
2754.9 

2985.7 
3218.7 
3453.7 

8690.7 
3929.9 
4171.1 

4415.8 
4659.7 
4907.1 

18* 



21.43 
21.64 
21.84 

22.05 
22.20 
22.46 

22.67 
22.88 
23.09 

23.29 
23.50 
23.71 

23.91 
24.12 

a4-33 

14-53 
a4'74 
*4-95 



19< 



8908.8 
4038.0 
4169.3 

4302.7 
4438.2 
4576.9 

4715.6 

4857.4 
6001.8 

5147.8 
6295.4 
6445.6 

5598.0 
6762.4 
6908.9 

6067.5 
6228.2 
6891.1 

6566.0 
6728.0 
6892.1 

7063.4 
7236.7 
7412.1 

7589.7 
7769.3 
7961.0 

8184.8 
8320.8 
8508.8 

8699.0 
8891.2 
9085.5 

9282.0 
9480.6 
9681.1 

9883.9 
0088.7 
0295.7 

0504.7 
0715.9 
0929.1 

1144.4 
1861.9 
1581.4 



2.92 

313 
3-34 

3-55 
3.76 

3-97 

4.18 

4-39 
4.60 

4.81 
5.02 

5*3 

5-44 
5.65 

5.86 

6.07 
6.28 
6.49 

6.70 
6.91 

7.12 

7-33 
7-54 
7-75 
7.96 
8.17 
8.38 

8.59 
8.80 
9.01 

9.22 

9-43 
9.64 

9.85 
20.06 
20.27 

20.48 
20.69 
20.90 

21. II 
21.32 
21.53 

21.74 
21.95 
22.16 



1803.1 22.38 

2026.8 22.59 
2252.7 22.80 

2480.6 23.01 

2710.7 23.22 

2942.9 23.43 

3177.1 23.64 
3413.5 23.85 
8661.9 24.06 

3892.5 
4135.1 
4379.9 

4626.8 
4876.7 
5126.8 



24.27 
24.48 
24.69 

24.90 
25.11 
25.32 



19* 



20' 



3971.6 
4102.8 
4236.2 

4371.7 
4509.4 
4649.2 

4791.2 
4935.3 
6081.6 

6229.9 
6880.4 
6533.0 

6687.7 
6844.6 
6003.7 

6164.8 
6328.1 
6498.6 

6661.1 
6830.8 
7002.7 

7176.6 
7852.8 
7531.0 

7711.4 
7893.9 
8078.5 

8266.8 
8454.2 
8645.3 

8838.6 
9033.8 
9281.2 

9430.8 
9682.6 
9836.4 



3.13 
3-34 
3-55 

3-77 
3.98 

4.20 

4-41 
4.62 
4.84 

5.05 
5.26 
5.48 

5.69 
5.90 
6.12 

6.33 

6.54 
6.76 

6.97 
7.18 

7.40 

7.61 
7.82 
8.04 

8.25 
8.46 
8.68 

8.89 
9.10 
9.32 

9-53 

9-75 
9.96 

20.17 
20.39 
20.60 



0042.4 20.81 

0250.6 21.03 
0460.8 21.24 

0678.2 21.45 

0887.7 21.67 
1104.4 21.88 



1323.2 
1644.1 
1767.2 

1992.4 
2219.7 
2449.2 

2680.8 
2914.5 
3160.4 

3388.4 
3628.6 
3870.9 

4116.3 
4361.8 
4610.6 

4861.3 
5114.3 
5369.4 



22.09 
22.31 
22.52 

22.73 
22.95 
23.16 

23.37 
23.59 
23.80 

24.01 
24.23 
24.44 

24.66 
24.87 
25.08 

25.30 
25.51 
25.72 



20< 



21* 



4040.8 
4174.4 
4310.1 

4448.0 
4588.1 
4730.4 

4874.8 
6021.4 
5170.2 

5321.1 
5474.2 

5629.5 

5787.0 
6946.6 
6108.4 

6272.4 
6438.5 
6606.9 

6777.4 
6960.0 
7124.9 

7301.9 
7481.0 
7662.4 

7846.9 
8031.6 
8219.5 

8409.6 
8601.7 
8796.1 

8992.7 
9191.4 
9392.3 

9595.4 

9800.6 

10008.0 

10217.6 
10429.4 
10643.3 

10869.4 
11077.7 
11298.1 

11520.7 
11745.6 
11972.6 

12201.6 
12432.9 
12666.4 

12902.1 
13189.9 
13379.9 

13622.0 
18866.4 
14112.9 

14361.6 
14612.4 
14866.4 

15120.6 
15878.0 
15637.6 

21* 



3.36 
3-57 
3-79 
4.01 
4.^3 
4-44 

4.66 
4.88 
5.09 

5-3" 
5-53 
5-75 
5.96 
6.18 
6.40 

6.61 
6.83 

7.05 

7.27 
7.48 
7.70 

7.92 
8.14 
8.35 

8.57 

8.79 
9.00 

9.22 

9-44 
9.66 

9.87 
20.09 
20.31 

20.52 
20.74 
20.96 

21.18 
21.39 
21.61 

21.83 
22.04 
22.26 

22.48 
22.70 
22.91 

23.13 

»3-35 
23.56 

23.78 
24.00 
24.22 

a4-43 
24.65 

24.87 

25.09 
25.30 
25.52 

*5-74 

aS-9S 
26.17 



22* 



4117.5 
4253.6 
4391.9 

4532.6 
4675.2 
4820.2 

4967.8 
6116.7 
6268.8 

6422.1 
6578.2 
5736.4 

5896.8 
6059.5 
6224.4 

6391.6 
6560.8 
6782.3 

6906.0 
7082.0 
7260.1 

7440.6 
7623.1 
7807.9 

7994.9 
8184.1 
8375.6 

8569.2 
8765.0 
8963.1 

9163.4 
9866.9 
9570.6 

9777.6 

9986.7 

10198.0 

0411.6 
0627.4 
0846.4 



3.61 
3.83 
4.05 

4.27 

4.50 
4.72 

4-94 
5.16 

5-38 

5.60 
5.82 
6.05 

6.27 
6.49 
6.71 

6.93 

7.15 
7-37 

7-59 
7.82 

8.04 

8.26 
8.48 
8.70 

8.92 
9.14 

9.36 

9-59 
9.81 

20.03 

20.25 
20.47 
20.69 

20.91 
21.14 
21.36 

21.58 
21.80 
22.02 



1065.6 22.24 
1288.0 22.46 
1512.6 22.68 



1739.6 
1968.5 
2199.8 

2483.8 
2669.0 
2906.9 

8147.0 
3389.4 
3683.9 

3880.7 
4129.6 
4380.8 

4684.2 
4889.8 
6147.7 



22.91 
23.13 
23.35 

»3-57 

13-79 
24.01 

24.23 

14-45 
24.68 

24.90 
25.12 
15-34 

25.56 
25.78 
26.00 



6407.7 26.23 
5670.0 26.45 
6934.4 26.67 

22'' 



28* 



4202.6 
4341.5 
4482.7 

4626.1 
4771.8 
4919.8 

5070.0 
6222.5 
6877.2 

5534.2 
5693.4 
6854.9 

6018.7 
6184.7 
6353.0 

6523.6 
6696.4 
6871.4 

7048.7 
7228.3 
7410.2 

7594.2 
7780.6 
7969.2 

8160.1 
8858.2 
8548.6 

8746.3 
8946.2 
9148.3 

9362.8 
9559.4 
9768.4 

9979.6 
0193.1 
0408.8 

0626.8 
0847.0 
1069.6 

1294.2 
1521.3 
1760.5 

1982.1 
2215.8 
2451.9 

2690.2 
2930.8 
3173.6 

8418.7 
3666.0 
8915.6 

4167.5. 
4421.6 
4678.0 

4986.6 
5197.6 
5460.7 

5726.1 
5998.S 
6263.7 

23' 



3.89 
4.12 

4-34 

4-57 
4.80 

5.02 

5-15 
5-47 
5-70 

5.92 
6.15 
6.38 

6.60 i 
6.83 
7.05 i 

7.28 , 

7-51 1 

7-73 

7.96 

8.18 

8.41 

8.641 

8.86 

9.09' 

9.31 ' 

9-54 
9.76 

9.99 

20.22 
20.44 

20.67 ' 
20.89 
21.12 I 

21.35 
21.57 
21.80 1 

22.02 I 
22.25 I 
22.48 ' 

22.70 J 

22.93 

23.15 

23.38 
23.60 
23.83 

24.06 
2428; 

14.5." ; 

14-73 \ 
24.96; 

25.19 

25.41 
25.64 
25.86 

26.09 ; 
26.32 I 
26.54! 

26.77 j 
26.99 ! 

27.22 ; 



13] 



TABLE IX. 



Whole Sectionfl. 



Side Slope 1 to L 



8C18. 


240 


26* 


26* 


27* 


28* 


29* 


1 


1 
9 
5 


1.2 

4.6 

10.4 


0.35 
0.58 
0.81 


i.2 

4.7 
10.6 


0.35 
0.59 
0.83 


1.2 

4.9 

10.9 


0.36 
0.61 
0.85 


1.8 0.38 

5.0 0.63 

11.3 0.88 


1.8 

6.2 

11.6 


0.39 
0.65 

0.90 


1.8 

5.8 

12.0 


0.40 ; 

0.67 

0.94 


4 
5 

6 


18.6 
28.9 
41.6 


1.04 
1.27 
1.50 


18.9 
29.6 
42.6 


1.06 
1.30 

I.S4 


19.4 
80.4 
43.7 


1.09 

"•34 
1.58 


20.0 1.13 
81.8 1.38 
45.0 1.63 


20.7 
82.8 
46.5 


1.16 

1.42 
1.68 


21.4 
38.4 
48.1 


l.OO 

1.47 
1.74 


1 

8 
9 


56.6 
73.9 
98.5 


1.73 
1.96 
a.19 


58.0 
76.7 
95.8 


1.77 
2.01 
2.25 


59.6 
77.8 
98.4 


1.82 
2.07 
2.31 


61.8 1.88 

80.0 2.13 

101.8 2.38 


68.8 

82.6 

104.6 


1.94 
2.19 

a.45 


65.5 

86.6 

108.8 


2.00 

2.a7 
»-54 


10 
11 
19 


115.5 
139.7 
166.8 


2.43 
2.66 
2.89 


118.8 
148.2 
170.4 


2.48 
2.72 
2.96 


121.5 
147.0 
176.0 


».5S 
2.79 

3.04 


125.1 2.63 
161.8 2.88 
180.1 3.13 


129.1 
166.2 
185.9 


2.71 
2.97 

3.a3 


188.7 
101.7 
192.5 


2.81 
3.07 

3-34 


13 
14 
15 


195.2 
226.4 
259.8 


3.12 

3-35 
3.58 


200.0 
281.9 
266.2 


3.«9 

3-43 
3.67 


206.8 
288.1 
278.4 


3.28 

3-5» 
3.77 


211.4 3.38 
245.1 3.63 
281.4 3.88 


218.2 
268.0 
290.4 


3-49 
3-74 
4.00 


225.9 
262.0 
800.7 


3.61 
3.88! 

4.14 


16 
17 

18 


295.6 
838.8 
874.2 


3.81 

4.04 

4.»7 


802.9 
841.9 
388.4 


3.90 

4.14 
4.38 


311.0 
361.1 
398.6 


4.01 

4.25 
4.50 


820.2 4.13 
361.4 4.38 
405.2 4.63 


380.5 
878.1 
418.2 


4.26 

4-S* 
4.78 


842.2 
886.8 
488.1 


4-41 ' 
4.68. 

4-95 


19 
90 
91 


416.9 
461.9 
509.8 


4.50 

4.74 
4-97 


427.1 
473.8 
521.8 


4.61 
485 
5.09 


438.6 
486.0 
586.8 


4.74 
4.98 

5.22 


461.6 4.88 
600.2 5.13 
551.5 5.38 


466.0 
516.8 
569.8 


5.03 
5.29 

5.55 


482.5 
684.6 
589.4 


5.aii 

5.48 

>7S 


99 

98 
94 


558.9 
610.9 
665.2 


5.20 

5-43 
5.66 


572.7 
626.9 
681.5 


5«3» 
5.56 

5.80 


688.0 
642.7 
699.8 


5.47 
5-71 
5-95 


606.8 5.63 
661.6 5.88 
720.8 6.13 


624.8 
682.9 
748.5 


5.81 

6.07 

6.33 


646.9 
707.1 
769.9 


6.01 
6.sS 
6.55 


95 
96 

91 


721.8 
780.7 
841.9 


5.89 
6.12 
6.35 


789.6 
799.8 
862.6 


6.03 
6.27 
6.51 


759.8 
821.8 
885.7 


6.20 
6.44 
6.68 


781.6 6.38 
845.4 6.63 

911.7 6.88 


806.8 
872.6 
941.0 


6.58 

6.84 
7.10 


886.4 
908.5 
974.4 


6.8a 

7.08 

7.35 


98 
99 
80 


905.4 

971.2 

1089.4 


6.58 
6.81 

7.04 


927.6 

995.1 

1064.9 


6.74 
6.98 
7.22 


952.5 
1021.8 
1093.4 


6.93 

7.17 

7.41 


980.6 7.13 
1061.8 7.38 
1125.5 . 7.63 


1012.0 
1086.6 
1161.8 


7.36 
7.62 

7-87 


1047.9 
1124.1 
1202.9 


7.62 
7.89 

8.15: 


81 
89 
88 


1109.8 
1182.6 
1257.6 


7.28 

7.5* 
7.74 


1187-1 
1211.6 
1288.5 


7.4s 
7.69 

7-93 


1167.6 
1244.1 
1828.1 


7.6s 
7.90 

8.14 


1201.8 7.88 
1280.6 8.13 

1361.9 8.38 


1240.5 
1321.9 
1405.8 


8.13 
8.39 
8.65 


1284.5 
1868.7 
1465.6 


8.4a 

8.69' 

8.96 


84 
85 
86 


1885.0 
1414.7 
1496.7 


7.97 
8.20 

8.43 


1867.8 
1449.4 
1538.4 


8.16 
8.40 
8.64 


1404.6 
1488.8 
1674.6 


8.38 
8.63 
8.87 


1445.7 8.63 
1682.0 8.88 

1620.8 9.13 


1492.8 
1681.3 
1678.0 


8.91 
9.17 
9.42 


1645.1 
1687.8 
1782.2 


9.aa, 

9-49 
9.76 


87 

88 
89 


1581.0 
1667.6 
1756.6 


8.66 
8.89 
9.12 


1619.8 
1708.5 
1799.7 


8.87 
9.11 

9-35 


1668.3 
1764.4 
1847.9 


9.11 
9.36 
9.60 


1712.1 9.38 
1805.9 9.63 

1902.2 9.88 


1767.2 
1864.0 
1968.4 ] 


9.68 

9.94 
10.20 


1829.8 ] 
1930.1 ] 
2038.0 ] 


[o.oa 
[0.29 
[0.56 


40 
41 
49 


1847.8 
1941.8 
2037.2 


9-35 

959 
9.82 


1893.1 
1989.0 
2087.2 ] 


9.58 

9.82 

[0.06 


1948.9 
2042.8 1 
2143.2 ] 


9.84 
[0.08 
[0.33 


2001.0 10.13 
2102.8 10.38 

2206.1 10.63 


2065.4 ] 

2170.0 ] 

2277.1 1 


[O.46 
10.71 

10.97 


2188.6 ] 
2246.8 ] 
2857.8 ] 


[0.83 I 
[1.09] 
11.36 


48 
44 
45 


2185.8 ] 
2285.8 ] 
2888.6 1 


[0.05 
[0.28 
[0.51 


2187.7 1 
2290.7 1 
2896.0 ] 


[0.29 
[O.S3 

10.77 


2246.4 : 
2862.1 ] 
2460.8 : 


[O.57 
[0.81 
[I.06 


2812.4 10.88 
2421.2 11.13 
2632.6 11.38 


2886.8 ] 
2499.1 ] 
2614.0 ] 


[1. 23 

11.49 
"1.75 


2471.4 ] 
2687.7 1 
2706.6 ] 


11.631 
[1.901 
[2.16! 


40 
i 47 

1 4« 


2448.7 ] 
2661.1 ] 

2660.8 1 


10.74 
[0.97 

[1.20 


2608.7 ] 
2613.7 1 
2726.1 1 


[1. 00 
ti.24 
[I.48 


2670.8 : 
2688.8 ] 
2799.2 1 


[1. 30 

11.54 
[I.78 


2646.3 11.63 
2762.6 11.88 

2881.4 12.13 


2781.5 ] 
2861.5 ] 
2974.2 ] 


[2.0I 
12.26 
12.52 


2828.8 ] 
2952.6 ] 
8079.0 ] 


'4.43 , 
[2.70- 

12.97 


49 

! 50 

51 


2772.8 ] 
2887.1 : 
8008.8 ] 


[1.43 
[1.66 
[1. 89 


2840.9 1 
2958.0 ] 
8077.5 1 


[1. 71 
[1.95 
[2.19 


2917.1 1 
8087.8 ] 
8160.1 ] 


[2.03 
[2.27 
[2.51 


3002.7 12.38 
3126.5 12.63 

8252.8 12.88 


8099.4 ] 
8227.2 ] 
8867.6 ] 


12.78 
13.04 
13.30 


8209.2 1 
8841.6 ] 
8476.6 ] 


'3.»3, 
13.50 

i3.77 


59 
58 

54 


8122.7 1 
8244.0 1 
8367.5 ] 


[2.13 
[2.36 
[2.59 


8199.4 ] 
8323.6 ] 
3460.2 ] 


[2.42 
[2.66 
[2.90 


8285.2 : 

• 8412.8 1 

3642.8 : 


[2.76 
13.00 
[3.24 


8881.6 13.13 
8612.9 13.38 
8646.8 13.63 


8490.5 1 

8626.1 ] 

8764.2 ] 


'3.55 
[3.81 

14.07 


8614.2 1 
8764.6 ] 
8897.6 1 


'4.03, 

14.301 

'4.57. 


55 
56 
57 


8498.4 ] 
8621.6 ] 
8752.1 1 


[2.82 
[3.05 
[3.28 


8679.2 ] 
8710.5 1 
3844.2 ] 


[3.13 

'3-37 
[3.61 


8676.2 : 
8810.0 : 
3947.8 i 


'3.49 

'3-73 
13.97 


8783.1 13.88 
8921.9 14.13 

4068.2 14.38 


8904.9 1 
4048.2 ] 
4194.1 ] 


^4.33 

'4.59 
[4.85 


4048.2 ] 
4191.6 ] 
4842.6 ] 


r484' 
[5.10 

"5-37. 


58 
59 
60 


8884.9 ] 
4020.0 ] 
4157.5 ] 


[3.51 

13.74 
13.97 


8980.8 ] 
4118.7 1 
4259.5 ] 


13-84 
[4.08 

14.34 


4087.1 1 

4229.2 1 
4373.8 J 


[4.21 
[4.46 
14.70 


4207.0 14.63 
4358.8 14.88 
4602.2 15.13 


4842.5 ] 
4498.5 ] 
4647.2 ] 


15.10 
15.36 
[5.62 


4496.4 ] 

4662.7 ] 

4811.8 ] 


[5.64. 
[5.91 

[6.17 J 


SUIB. 

j 


240 


25** 


26* 


27* 


28* 


29^ j 
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TABLE IX. 



Whole Seetions. 



Side Slope 1 to 1 



8UI8. 



61 



6o 



24' 



67 
68 



76 
71 



74 

75 

76 
77 

78 

76 

80 
81 

82 
83 
84 

85 
86 
87 

88 
89 
66 

91 
92 



94 
95 



97 

98 



166 
161 
162 

166 
164 
165 

166 

m 

168 

166 
116 
111 

112 
116 
114 

116 
116 
117 

118 
116 
126 



4297.2 
4489.2 
4683.6 

4780.8 
4879.2 
6080.5 

6184.1 
6H40.0 
5498.2 

5658.8 
6821.6 
5986.7 

6154.2 
6824.0 
6496.0 

6670.4 
6847.1 
7026.1 

7207.4 
7891.0 
7577.0 

7765.2 
7955.8 
8148.6 

8848.8 
8541.8 

8741.1 20.2I 

8948.2 20.44 

9147.6 10.67 
9854.8 20.90 

9568.8 21.13 

9774.7 21.36 

9988.8 21.60 

0204.8 2f.83 
0422.5 22.06 
0648.1 22.29 



4.20 

4.44 
4.67 

4.90 

S"3 
5.36 

S-59 
5 82 

6.05 

6.28 
6.51 

6.75 

6.98 

7.21 

7.44 

7.67 
7.90 
8.13 

8.36 
8.59 
8.82 

9.06 
9.29 

9S» 

9-75 
9.98 



0866.0 
1091.2 
1818.7 

1548.5 
1780.6 
2016.1 

2251.8 
2490.9 
2782.2 

2976.9 
8221.9 
8470.2 

8720.8 
8978.7 
4228.9 

4486.4 

4746.8 
5008.4 

5272.9 
5589.7 
5808.7 



22.52 
22.75 
22.98 

23.21 

»3-44 
23.67 

23.91 
24.14 

»4-37 

24.60 
24.83 
25.06 

25.29 

»S-7S 

»5-98 
26.22 

26.45 

26.68 
26.91 
27.14 



6080.1 27.37 
6858.8 27.60 
6629.8 27.83 

240 



26< 



4402.7 
4548.2 
4696.1 

4846.4 
4999.0 
6154.0 

6311.4 
5471.1 
5688.2 

5797.7 
5«64.5 
6138.7 

6805.8 
6479 2 
6655.5 

6884.2 
7015.2 
7198.6 

7384.4 
7572.6 
7768.0 

7955.9 
8151.1 
8848.7 



4.55 

4.79 
5.03 

5.26 

5-50 
5-74 

5-97 
6.21 

6.45 

6.68 
6.92 
7.16 

7.39 
7.63 

7.87 

8.10 
8.34 
8.58 

8.81 
9.05 
9.29 

9.52 

9.76 

20.00 



8548.7 20.23 
8761.0 20.47 
8956.7 20.71 



9162.7 
9372.2 
9584.0 

9798.1 
0014.6 
0283.5 

0454.8 
0678.4 
0904.4 

1182.8 
18635 
1596.6 

1882.1 
2069.9 
2810.1 

2552.6 
2797.5 
8044.8 

8294.5 
8546.6 
8800.9 

4057.7 
4316.8 
4578.8 

4842.1 
5108.8 
6876.9 

5647.9 
6921.2 
6196.9 

6474.9 
6755.4 
7088.2 

25< 



20.94 
21.18 
21.42 

21.65 
21.89 
22.13 

22.36 
22.60 
22.84 

23.07 
23.31 

a3-S5 
2378 
24.02 
24.26 

24.49 

a4-73 
24.97 

25.20 

a5-44 
25.68 

25.91 
26.15 
26.39 

26.62 
26.86 

27.10 

a7-33 
27.57 

27.81 

28.04 
28.28 
28.52 



26< 



4520.8 
4670.2 
4822.1 

4976.4 
5133.1 
6292.8 

5458.9 
5617.9 
5784.8 

5958.2 
6124.5 
6298.2 

6474.4 
6653.0 
6834.0 

7017.5 
7203.4 
7891.7 

7582.4 
7776.6 
7971.2 

8169.2 
8369.7 
8572.6 

8777.9 
8985.7 
9195.9 

9408.5 
9628.5 
9841.0 

0060.9 
0283.2 
0508.0 

0785.2 
0964.8 
1196.9 

1481.4 
1668.8 
1907.6 

2149.4 
2393.6 
2640.2 

2889.8 
8140.8 
8394.7 

8651.1 

8909.8 
4171.0 

4484.7 
4700.8 
4969.8 

5240.2 
5518.6 
5789.8 

6067.6 
6348.2 
6631.8 

6916.8 
7204.8 
7495.1 

26< 



4.94 

5»9 
S-43 
5.67 
5.92 
6.16 

6.40 
6.64 
6.89 

7.13 

7.37 
7.62 

7.86 
8.10 
8.35 

8.59 
8.83 
9.07 

9.32 
9.56 
9.80 

20.05 
20.29 
20.53 

20.78 
21.02 
21.26 

21.50 

21.75 
21.99 

22.23 
22.48 
22.72 

22.96 

23.21 

»3-4S 
23.69 

»3-93 
24.18 

24.42 
24.66 
24.91 

25.15 

»S-39 
15-64 

25.88 
26.12 
26.36 

26.61 

26.85 
27.09 

27.34 
27.58 
27.82 

28.07 
28.31 
28.55 

28.79 
29.04 
29.28 



27* 



4653.5 
4807.3 
4963.6 

5122.5 
5283.8 
6447.6 

6614.0 
5782.8 
5954.1 

6128.0 
6304.8 
6488.1 

6664.5 
6848.8 
7084.6 

7228.5 

7414.8 
7608.7 

7806.0 
8008.9 
8205.2 

8409.1 
8616.4 
8824.8 

9086.6 
9249.5 
9465.8 

9684.7 

9906.0 

10129.9 

0356.2 
0585.1 
0816.5 

1050.8 
1286.7 
1525.6 

1766.9 
2010.8 
2257.2 

2606.0 
2767.4 
8011.8 

8267.6 
8526.6 
8787.9 

4051.8 
4818.2 
4587.0 

4858.4 
5132.8 
5408.7 

5687.6 
5968.9 
6262.8 

6589.2 
6828.1 
7119.5 

7418.4 
7709.8 
8008.7 

27* 



5.38 
5.63 
5.88 

6.13 
6.38 
6.63 

6.88 

7.13 
7.38 

7.63 
7.88 
8.13 

8.38 
8.63 
8.88 

9.13 
9.38 
9.63 

9.88 
20.13 
20.38 

20.63 
20.89 
21.14 

21.39 
21.64 
21.89 

22.14 
22.39 
22.64 

22.89 
23.14 
23.39 

23.64 
23.89 
24.14 

»4.39 
24.64 

24.89 
25.14 

»S-39 
25.64 

25.89 
26.14 
26.39 

26.64 
26.89 
27.14 

»7.39 
27.64 

27.89 

.28.14 
28.39 
28.64 

28.89 
29.14 
29.39 

29.64 
29.89 
30.14 



28* 



4808.8 
4962.1 
6128.5 

6287.4 
6463.9 
6628.1 

5794.7 
6969.0 
6146.9 

6825.8 
6507.8 
6691.9 

6879.1 
7068.8 
7261.2 

7456.1 
7668.6 
7868.7 

8056.4 
8261.6 
8469.4 

8679.8 
8892.8 
9108.4 

9826.6 
9547.3 
9770.6 

9996.5 
0225.0 
0456.1 

0689.7 
0926.0 
1164.8 

1406.2 
1650.1 
1896.7 

2145.8 
2897.6 
2651.9 

2908.8 
8168.2 
8430.8 

8694.9 
8962.1 
4281.9 

4504.8 
4779.2 
5056.8 

5386.9 
5619.6 
5904.9 

6192.7 
6483.2 
6776.2 

7071.8 
7370.0 
7670.8 

7974.1 
8280.1 
8688.6 

28* 



5.88 
6.14 
6.39 

6.65 
6.91 
7.17 

7-43 
7.68 

7-94 

8.20 
8.46 
8.72 

8.98 

9.23 

9-49 

9-75 
20.01 

20.27 

20.52 
20.78 
21.04 

21.30 
21.56 
21.82 

22.07 
22.33 
22.59 

22. 8 5 
23.11 

23.36 

23.62 
23.88 
24.14 

24.40 
24.66 
24,91 

»5-i7 

»5-43 
25.69 

*5-95 
26.20 

26.46 

26.72 
26.98 
27.24 

27.50 
27.75 
28.01 

28.27 
28.53 
28.79 

29.04 
29.30 
29.56 

29.82 
30.08 

30-34 
30.59 
30.85 
31. II 



29* 



4978.6 
6187.9 
5805.0 

5474.8 
6647.2 
5822.8 

6000.0 
6180.5 
6863.6 

6549.4 
6787.9 
6929.0 

7122.8 
7819.8 
7518.4 

7720.8 

7924.8 
8181.9 

8841.8 
8554.3 
8769.5 

8987.4 
9207.9 
9431.1 

9657.0 

9885.6 

10116.8 

0850.7 
0687.8 
0826.6 

1068.5 
1318.1 
1560.8 

1810.8 
2062.9 
2318.2 

2576.2 
2836.8 
8100.1 

8866.1 
8634.8 
8906.1 

4180.1 
4456.8 
4786.1 

6018.2 
5802.9 
5690.2 

5880.8 
6178.0 
6468.4 

6766.4 
7067.2 
7370.6 

7676.7 
7985.4 
8296.9 

8611.0 
8927.7 
9247.2 

29< 



6.44 
6.71 

6.97 
7.24 

7.5* 
7.78 

8.04 
8.31 
8.58 

8.85 
9.11 
9.38 

9.65 
9.92 
20.18 

20.45 
20.72 
20.98 

21.25 
21.52 
21.79 

22.05 
22.32 
22.59 

22.86 
13.12 

23.39 

23.66 

a3-93 
24,19 

24.46 

»4.73 
24.99 

25.26 

»5-S3 
25.80 

26.06 
26.33 
26.60 

26.87 

17.13 
27.40 

27.67 
27.94 
28.20 

28.47 
28.74 
29.00 

29.27 
29.54 
29.81 

30.07 
30.34 
30.61 

30.88 
31.14 
31.41 

31.68 

3«.95 
32.21 
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TABLE IX. 






Whole Sections. 


Si 


Ide Slope 1 to L 


1 

1 

a 

8 


80« 


sr 


82° 


88* 


84* 


86* 




1.4 0.41 

5.6 0.69 

12.6 0.97 


1.4 

5.8 

18.0 


0.43 
0.72 
1.01 


1.5 0.46 
6.1 0.76 

18.7 1.06 


1.6 0.48 

6.4 0.80 

14.4 1. 12 


1.7 

6.8 

15.8 


0.51 
0.85 
1.19 


1.8 

7.3 

16.8 


0.54 
0.91 

1.27 


' 4 
5 
6 


22.2 1.25 
84.7 1.53 
50.0 1. 81 


28.2 
86.2 
52.2 


1.30 

1.88 


24.8 1.37 
88.0 1.67 
54.7 1.97 


25.6 1.44 
40.0 1.76 
57.6 2.08 


27.2 
42.5 
61.2 


1-53 
1.87 

2.21 


29.1 
4.5.4 
65.4 


1.63 
a. 00 
».36 


% 
8 
9 


68.1 2.08 

88.9 1.36 

112.5 2.64 


71.0 

92.7 

117.4 


2.17 
2.46 

»-75 


74.4 2.28 

97.2 2.58 

128.0 2.89 


78.5 2.40 

102.6 2.72 

129.7 3.04 


88.2 
108.7 
187.6 


2.89 
3»3 


89.0 
llK.d 
147.1 


».72 
3.09 

3-45 


10 
11 
la 


138.9 2.92 
168.1 3.19 
200.0 3.47 


144.9 
176.8 
208.7 


3.04 
3.62 


151.9 3.19 
188.8 3.49 
218.7 3.80 


160.1 3.36 
198.7 3.68 
230.6 4.00 


169.9 
206.6 
244.6 


3-57 
3-9i 
4.*S 


181.7 
219.8 
261.6 


3.81. 

4.18 

4.54; 


13 
14 
15 


234.7 3.75 
272.2 4.03 
812.5 4.31 


244.9 
284.0 
826.0 


3.91 
4.20 

4.49 


250.7 4.10 

297.7 4.41 

841.8 4.71 


270.6 4.32 
818.8 4.64 
860.8 4.96 


287.1 
888.0 
882.2 


4.59 
4-93 
5*7 


807.0 
856.0 
408.7 


4.90 

5*7 
5.63 


16 

n 

18 


855.6 4.58 
401.4 4:86 
450.0 5.14 


871.0 
418.8 
469.5 


4.78 
5.07 

5.36 


888.9 5.01 
489.0 5.32 
492.2 5.62 


409.9 5.28 

462.7 5.60 

518.8 5.92 


484.9 
491.0 
550.4 


5.61 

5-95 
6.29 


465.0 
525.0 
588.6 


5-99 
6.36: 

6.72 


19 

ao 

ai 


501.4 5.42 
555.6 5.69 

612.5 5.97 


528.1 
579.6 
689.1 


5.65 

5-94 
6.23 


548.4 5.92 
607.6 6.23 
669.9 6.53 


578.0 6.24 
640.5 6.56 

706.1 6.89 


618.8 
679.6 
749.2 


6.63 
6.97 
7-30 


656.8 
720.6 
801.1 


7.08 
7-45 

7«i: 


32 
23 
94 


672.2 6.25 
784.7 6.53 
800.0 6.81 


701.4 
766.6 
884.7 


6.52 
6.81 
7.10 


785.2 6.84 
808.6 7.14 
875.0 7.44 


775.0 7.21 
847.0 7.53 
922.8 7.85 


822.2 
898.7 
978.6 


7.64 
7.98 
8.32 


879.2 

961.0 

1046.8 


3.17 

3.54 
3.90 


35 
96 
27 


868.1 7.08 

988.9 7.36 

1012.5 7.64 


905.7 

979.6 

1056.4 


7-39 
7.68 

7.97 


949.4 7.75 
1026.9 8.05 
1107.4 8.35 


1000.8 8.17 
1082.4 8.49 
1167.8 8.81 


1061.8 
1148.4 
1288.4 


8.66 
9.00 

9-34 


1186.4 
1228.0 
1824.3 


9.26 
9.63 

9-99 


28 
29 
80 


1088.9 7.92 
1168.1 8.19 
1250.0 8.47 


1186.1 
1218.7 
1804.2 


8.26 
8.55 
8.84 


1190.9 8.66 
1277.5 8.96 
1867.2 9.27 


1255.8 9.13 
1846.6 9.45 
1441.1 . 9.77 


1881.9 
1428.7 
1528.9 


9.68 
10.02 
10.36 


1424.2 
1627.7 
1684.9 


10.35 
10.72 
11.08; 


31 
32 
33 


1884.7 8.75 
1422.2 9.03 
1512.5 9.31 


1892.6 
1488.9 
1578.1 


9.13 
9.42 
9.71 


1459.8 9.57 
1555.5 9.87 
1654.8 10.18 


1588.8 10.09 

1639.6 10.41 

1748.7 10.73 


1682.6 
1789.6 
1850.0 


10.70 
11.04 
11-38 


1745.7 
1860.2 
1978.8 


11.44 
II. 81 

ia.17. 


34 
35 
36 


1605.6 9.58 
1701.4 9.86 
1800.0 10.14 


1675.2 ] 
1775.1 ] 
1878.0 ] 


[O.OO 

[0.29 

[0.58 


1756.0 10.48 
1860.8 10.79 
1968.7 11.09 


1851.0 11.05 
1961.5 11.37 
2075.2 11.69 


1968.8 
2081.1 
2201.7 


11.72 
12.06 

12. 40 


2100.0 
2226.8 
2854.8 


1x53! 
11.90 ! 
13.26 


37 

38 
39 


1901.4 10.42 
2005.6 10.69 

2112.5 10.97 


1988.8 : 
2092.5 1 
2204.1 : 


to 87 
[1.16 

11-45 


2079.6 11.39 
2198.5 11.70 
2810.5 12.00 


2192.0 12.01 

2812.1 12.33 
2485.4 12.65 


2825.7 
2458.1 
2588.9 


12.74 
1308 
13.42 


2486.9 
2628.1 
2768.0 


1 3.62 i 
13.99: 

'4^35 


40 
41 
42 


2222.2 11.25 
2884.7 11.53 
2450.0 1 1.8 1 


2818.6 ] 
2485.9 : 
2556.2 : 


11-74 
[2.03 

[2.32 


2480.5 12.30 

2558.5 12.61 

2679.6 12.91 


2561.9 12.97 
2691.6 13.29 
2824.6 13.61 


2718.1 
2855.7 
2996.7 


13.76 
14.10 
14.44 


2906.6 
8068.7 
8204.4 


14-7*1 
15.08 

»5-44| 


43 
44 
45 


2568.1 12.08 
2G88.9 12.36 
2812.5 12.64 


2679.4 : 

2805.5 ] 
2984.4 ] 


[2. 61 

12.90 

'3-»9 


2808.7 13.22 
2940.9 13.52 
8076.1 13.82 


2960.6 13.93 
8099.9 14.25 
8242.4 14.57 


8141.1 
8288.9 
8440.1 


14.78 
15.12 
15.46 


8358.8 
8616.9 
8678.6 


15.80! 

16.17 

16.53 


46 
47 

48. 


2988.9 12.92 
8068.1 13.19 
8200.0 13.47 


8066.8 1 
8201.1 ] 
8888.7 : 


[3.48 

13-77 
[4.06 


8214.8 14.13 
8855.6 14.43 

8499.9 14.73 


8888.1 14.89 

8587.1 15.21 

8689.2 15.53 


8594.7 
8752.7 
8914.1 


15.80 
16.14 
16.48 


8848.9 
4012.8 
4185.4 


16.89; 
17.26 , 
17.62 


49 
50 
51 


8884.7 13.75 
8472.2 14.03 
8612.5 14.31 


8479.8 ] 
8622.7 : 
8769.1 3 


t4-35 
[464 

14-93 


8647.8 15.04 
8797.7 15.34 
8951.1 15.65 


8844.5 15.85 
4008.0 16.17 
4164.7 16.49 


4078.9 
4247.1 
4418.6 


16.82 
17.16 
17.50 


4861.6 
4541.4 
4724.9 


'7.98 , 
18.71 > 


52 

53 
54 


8755.6 14.58 
8901.4 14.86 
4050.0 15.14 


8918.4 ] 

4070.5 ] 

4225.6 1 


[5.22 
15.51 
15.80 


4107.6 15.95 
4267.0 16.25 
4429.6 16.56 


4829.6 16.81 
4497.8 17.13 
4669.1 17.45 


4598.6 
4772.0 
4958.8 


17.84 
18.18 
18.52 


4912.0 
6102.8 
5297.1 


19.07. 

>9-44 = 
19.80 


: 55 
1 57 


4201.4 15.42 
4855.6 15.69 

4512.5 15.97 


4888.5 ] 
4544.4 ] 
4708.1 ] 


[6.08 
16.37 
[6.66 


4595.2 16.86 

4763.8 17.17 
4985.4 17.47 


4848.6 17.77 
5021.4 18.09 
5202.8 18.41 


5189.0 
5827.6 
5519.6 


18.86 
19.20 

»9-54 


6495.1 
6696.8 
6902.1 


20.16 
20.53 
20.89 


58 
59 
00 

8UI8. 


4672.2 16.25 
4884.7 16.53 
5000.0 16.81 


4874.8 ] 
5044.8 ] 
5216.8 ] 


[6.95 
[7.24 

'7-53 


6110.1 17.77 
6287.9 18.08 
5468.6 18.38 


5886.4 18.73 
5578.8 19.05 
5764.8 19.37 


5714.9 
5918.6 
6115.8 


19.88 
20.22 
20.56 


6111.0 
6828.5 
6689.7 


21.25 

X1.62 

21.98 


80* 


sr 


82** 


88* 


84* 




85* 
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TABLE IZ. 



Whole Sections. 



Side Slope 1 to 1. 



SC18. 



61 



64 
65 
66 

67 



10 
71 

79 

76 
74 

75 

76 
77 

78 

79 

80 
81 

82 



84 

85 
86 

87 

88 



96 

91 
92 



94 
95 



97 

98 



169 
101 
102 

108 
104 
105 

106 
167 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

8018. 



80< 



6168.1 
68S8.9 
5612.5 

6688.9 
6868.1 
6050.0 

6284.7 
6422.2 
6612.6 

6806.6 
7001.4 
7200.0 

7401.4 
7606.6 
7812.6 

8022.2 
8284.7 
8460.0 



17.08 

17.36 
17.64 

17.92 
18.19 
18.47 

18.75 
19.03 
19.31 

19.58 
19.86 
20.14 

10.42 
20.69 
20.97 

21.25 
21.53 
21.81 



8668.1 22.08 
8888.9 22.36 
9112.6 22.64 



9888.9 
9568.1 
9800.0 

0084.7 
0272.2 
0612.6 

0766.6 
1001.4 
1260.0 

1601.4 
1765.6 
2012.5 

2272.2 
2684.7 
2800.0 



22.92 
23.19 

»3-47 

»3-7S 
24.03 

24.31 

24.58 
24.86 
25.14 

25.42 
25.69 
25.97 

26.25 
26.53 
26.81 

8068.1 27.08 
8888.9 27.36 
8612.5 27.64 

8888.9 27.92 
4168.1 28.19 
4460.0 28.47 

4784.7 
6022.2 
5812.6 



6606.6 
6901.4 
6200.0 

6601.4 
6806.6 
7112.6 

7422.2 
7784.7 
8060.0 

8868.1 
8688.9 
9012.6 

9838.9 

9668.1 

20000.0 



28.75 
29.03 

29.31 

29.58 
29.86 
30.14 

30.42 
30.69 

30*97 

31.25 

3"-53 
3«-8i 

32.08 
32.36 
32.64 

32.92 
33.19 

33.47 



3a> 



sr 



5892.1 
5670.8 
5761.5 

5985.6 
6122.4 
6812.3 

6606.0 
6700.6 
6899.2 

7100.6 
7304.9 
7612.1 

7722.2 
7985.8 
8161.2 

8870.0 
8591.7 
8816.8 

9043.8 
9274.2 
9507.6 

9748.7 

9982.8 

10224.8 

0469.7 
0717.5 
0968.2 

1221.8 
1478.3 
1787.7 

2000.0 
2265.2 
2583.3 

2804.2 
8078.1 
3854.9 

3634.6 
8917.1 
4202.6 

4191.0 
4782.3 
5076.4 

5878.6 
5678.5 
5976.8 

6282.1 
6590.7 
6902.3 

7216.7 
7534.1 
7854.3 

8177.5 
8503.5 
8832.5 

9164.3 
9499.1 
9836.7 

20177.3 
20620.7 
20867.0 

sr 



17.82 
18.11 
18.40 

18.69 
18.98 
19.27 

19.56 
19.85 
20.14 

20.43 
20.72 
21.01 

21.30 
21.59 
21.88 

22.17 
22.46 

22.75 

23.04 

»3-33 
23.62 

23.91 
24.20 
24.49 

24.78 
25.07 
25.36 

25.65 

45-94 
26.23 

26.52 
26.81 

27.10 

47.39 
27.68 

27.97 

28.26 
28.55 
28.84 

29.13 
29.42 
29.71 

30.00 
30.29 
30.58 

30.87 
31.16 

3I-4S 

3»-74 
32.03 

32.31 

32.60 
32.89 
33.18 

33-47 
33-76 
34-05 

34-34 
34-63 
34.9* 



82' 



5652.4 
5839.8 
6029.2 

6222.1 
6418.0 
6617.0 

6819.1 
7024.1 
7282.2 

7448.4 
7657.6 
7874.8 

8095.1 
8318.4 
8544.7 

8774.1 
9006.6 
9242.0 

9480.6 
9722.0 
9966.6 

0214.2 
0464.8 
0718.5 

0975.2 
1235.0 
1497.8 

1768.6 
2082.5 
2804.4 

2679.8 
2867.8 
3188.4 

8422.4 
8709.5 
8999.7 

4292.8 
4589.1 
4888.3 

5190.6 
5496.9 
15804.3 

6115.7 
6430.2 
6747.6 

7068.2 
7391.7 
7718.3 

8048.0 
8880.6 
8716.4 

9066.1 
9396.9 
9741.7 

20089.6 
20440.5 
20794.4 

21151.4 
21511.4 
21874.5 

82< 



18.68 
18.99 
19.29 

19.60 
19.90 
20.20 

20.51 
29.81 
21.11 

21.42 

21.72 
22.03 

22.33 
22.63 
22.94 

23.24 

»3-55 
23.85 

24.15 
24.46 
24.76 

25.06 

45-37 
25.67 

25.98 
26.28 
26.58 

26.89 
27.19 
27.50 

27.80 
28.10 
28.41 

28.71 
29.01 
29.32 

29.62 
29.93 
30.23 

3053 
30.84 

3«-"4 

3«-44 

3«-75 
32.05 

32.36 
32.66 
32.96 

33-»7 

33-57 
33.88 

34.18 
34-48 
34-79 

35-09 

35-39 
35.70 

36.00 
36.31 
36.61 



83' 



5958.1 
6155.0 
6355.2 

6558.5 
6765.1 
6974.8 

7187.8 
7403.9 
7623.3 

7845.9 
8071.6 
8800.6 

8532.8 
8768.2 
9006.8 

9248.6 
9498.5 
9741.7 

9998.1 
10247.7 
10505.5 



19.69 

20.02 
20.34 

20.66 
20.98 
21.30 

21.62 
21.94 
22.26 

22.58 
22.90 
23.22 

»3-54 
23.86 

24.18 

24.50 
24.82 
25.14 

25.46 
25.78 
26.10 



10766.5 26.42 
11030.7 26.74 
11298.1 27.06 

11568.7 27.38 
11842.5 27.70 
12119.5 28.02 

12899.7 28.34 
12688.1 28.66 

12969.7 28.98 

13259.5 29.30 

13552.6 29.62 

13848.8 29.94 

14148.2 
14450.8 
14756.7 



15065.7 
15377.9 
16698.4 

16012.0 
16333.8 
16658.9 

16987.1 
17318.6 
17653.2 

17991.1 
18382.1 
18676.4 

19028.9 
19874.5 
19728.4 

20086.5 
20445.7 
20809.2 

21175.9 
21545.7 
21918.8 

22295.1 
22674.6 
23067.3 

88' 



30.26 
30.58 
30.90 

31.22 

3»-54 
31.86 

32.18 
32.50 
32.82 

33-H 
33-47 
33-79 

34.11 

34-43 
34-75 

35.07 
35-39 
35-71 

36.03 

36-35 
36.67 

36.99 

37-31 
37.63 

37-95 
38.27 

38.59 



84' 



6821.3 20.90 
6580.8 21.24 
6742.6 21.58 

6958.4 21.91 

7177.5 22.25 
7400.1 22.59 



7626.0 
7855.4 
8088.1 

8324.3 
8568.8 
8806.7 

9058.0 
9302.8 
9555.9 

9812.4 
0072.3 
0335.7 

0602.4 
0872.5 
1146.0 

1422.9 
1703.2 
1986.9 



22.93 
23.27 
23.61 

»3-95 
24.29 

24.63 

24.97 
25.31 
25.65 

25.99 
26.33 
26.67 

27.01 

47-35 
27.69 

28.03 
28.37 
28.71 



2274.0 29.05 
2564.5 29.39 
2858.4 29.73 



8155.7 
8456.4 
8760.5 

4068.0 
4378.9 
4698.2 

5010.8 
5881.9 
5656.4 

5984.8 
6815.5 
6650.2 

6988.8 
7829.7 
7674 6 

8022.N^ 
8874.6 
8729.6 

9088.0 
9449.9 
9815.1 

20183.8 
20555.8 
20931.2 

21810.1 
21692.8 
22078.0 

22467.0 
22859.4 
28255.2 

28654.5 
24057.1 
24468.1 



30.07 
30.41 

30.75 
31.09 

31-43 

3»-77 

32.11 

34.45 
32.79 

33-«3 
33-47 
33.81 

34-15 
34.49 
34.83 

35.»7 
35-5' 
35-85 
36.19 
36.52 
36.86 

37.20 

37.54 
37.88 

38.22 
38.56 
38.90 

39-44 
39.58 

39.92 

40.26 
40.60 
40.94 



84' 



85< 



6759.5 
6982.9 
7210.0 

7440.7 
7675.0 
7918.0 

8154.6 
8899.8 
8648.7 

8901.2 
9157.4 
9417.1 

9680.5 

9947.6 

10218.2 

10492.5 
10770.5 
11052.0 

11887.8 
11626.1 
11918.6 

12214.7 
12514.4 
12817.8 

13124.8 
18485.4 
18749.7 

14067.6 
14889.1 
14714.3 

15043.1 
15375.5 
15711.6 

16051.3 
16894.6 
16741.6 

17092.2 
17446.4 
17804.3 

18165.8 
18580.9 
18899.7 

19272.1 
19648.1 
20027.8 

20411.0 
20798.0 
21188.5 

21582.7 
21980.6 
22382.0 

22787.1 
23195.9 
28608.2 

24024.2 
24443.8 
24867.1 

25294.0 
25724.5 
26168.7 

86' 



22.34 
22.71 
23.07 

43-43 
23.80 

24.16 

24.52 
24.89 
25.25 

25.61 
25.98 
26.34 

26.70 
27.07 
27.43 

27.79 
28.16 
28.52 

28.88 
29.25 
29.61 

29.97 

30.34 
30.70 

31.06 

3'-43 
31.79 

32.15 
3252 
32.88 

33-44 
33.61 

33-97 

34-33 
34-70 
35.06 

35.42 

35-79 
36.15 

36.51 
36.88 

37.44 
37.60 
37-97 
38.33 

38.69 
39.06 
39-44 

39.78 
40.15 
40.51 

40.87 

41.24 
41.60 

41.96 

44.33 
42.69 

43-05 
43-44 
43.78 
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TABIiE X. 



Sub-Seotioiuu 



SideSBbpeltoL 



8D18. 



1 

8 
4 

6 

8 

10 
11 
IS 

18 
14 
15 

16 

n 

18 

19 
20 
21 

22 



24 

25 

26 
27 

28 



81 



84 
85 



87 
88 



40 
41 
42 

48 
44 
45 

46 
47 

48 

40 



51 

52 
58 
54 

55 



57 

58 



8018. 



Nothing. 



•••»•• *■ •■•• 



•••••• ..••«• 



■■•••• •..••• 



.0 
.0 
.1 

.1 
.2 
.8 

.4 

.6 

.7 

.8 
1.0 
1.2 

1.4 
1.6 
1.8 

2.1 
2.4 
2.7 

8.0 
8.8 
8.6 

4.0 
4.8 
4.7 

6.1 
6.6 
6.0 

6.4 
6.9 
7.4 

7.9 
8.4 
9.0 

9.6 
10.1 
10.7 

11.8 
11.9 
12.6 

18.2 
18.8 
14.6 

16.2 
16.9 
16.6 

17.4 
18.2 
18.9 

19.7 
20.6 
21.4 

22.2 
28.1 
24.0 

24.9 
26.8 
26.7 

27.7 
28.6 
29.6 



.oo 
.oo 

.OI 

.OI 
.OI 
.OI 

«OI 
.OI 

.oa 

.oa 
.oi 
.oi 

.oi 
.oa 
.03 

•03 
.03 

•03 
.03 
.03 
.04 

.04 
.04 
.04 

.04 
•04 
•05 

•05 
•05 
•OS 
.05 

•05 
.06 

.06 
.06 
.06 

•06 
.06 
.06 

.07 
.07 
.07 

.07 
.07 
.07 

.08 
.08 
.08 

.08 
.08 
.08 

.09 
.09 
.09 

.09 
.09 
.09 

.10 
.10 
.10 



.0 
.1 
.2 

.8 
.4 
.6 

.8 
1.1 
1.4 

1.7 
2.0 
2.4 

2.8 
8.8 
8.8 

4.8 
4.8 
6.4 

6.0 
6.7 
7.4 

8.1 
8.9 
9.6 

10.6 
11.8 
12.2 

18.1 
14.1 
16.1 

16.1 
17.2 
18.2 

19.4 
20.6 
21.7 

22.9 
24.2 
26.6 

26.8 
28.2 
29.6 

81.0 
82.4 
88.9 

86.4 
87.0 
88.6 

40.2 
41.9 
48.6 

46.8 
47.1 
48.8 

60.7 
62.6 
64.4 

66.8 
68.8 
60.8 

20 



01 
01 
01 

OS 

oa 
oa 

03 

03 
03 

04 
04 
04 

05 
OS 
OS 
06 
06 
06 

07 

07 
07 

08 
08 
08 

09 
09 

09 
10 
10 
10 

11 
II 
II 

la 
la 
la 

>3 
»3 

«4 

H 
«4 

«5 
"5 
«S 

16 
16 
16 

17 
17 
17 

18 
18 
18 

»9 
»9 
"9 
oo 
ao 
ao 



8< 



.0 
.1 
.2 

.4 

.6 
.9 

1.8 
1.6 
2.1 

2.6 
8.1 
8.7 

4.8 
6.0 

6.8 

6.6 
7.4 

a8 

9.2 
10.2 
11.8 

12.4 
18.6 
14.7 

16.0 
17.8 
18.7 

20.1 
21.6 
28.0 

24.6 
26.2 
27.9 

29.6 
81.4 
•80. « 

86.0 
87.0 
88.9 

41.0 
48.0 
46.2 

47.8 
49.6 
61.8 

64.2 

66.6 
60.0 

61.6 
64.0 
66*6 

69.2 
71.9 
74.6 

77.4 
80.8 
88.2 

86.1 
89.1 
92.2 

8« 



•01 
.01 

.oa 

.oa 

•03 
.03 

.04 
.04 
•OS 

•OS 
.06 

.06 

.07 
.07 
.08 

.08 
.09 

•09 

o 
o 
I 



a 
a 

3 

3 

4 



5 

6 

6 

7 
7 

8 
8 

9 

'9 

.20 

•ao 

•ai 
.ai 
.oa 

.aa 
.23 

•»3 

•»4 
•*S 

•*S 

.26 

.a6 

•a7 

.17 
.a8 

.28 
.a9 

•*9 

•30 
.30 

•3» 



.0 
.1 
.8 

.6 

.9 

1.8 

1.7 
2.2 
2.8 

8.6 
4.2 
6.0 

6.9 
6.8 
7.8 

8.9 
10.1 
11.8 

12.6 
18.9 
16.4 

16.8 
18.4 
20.1 

21.8 
28.6 
26.4 

27.8 
29.8 
81.8 

88.6 
85.6 
87.9 

40.2 
42.6 
46.1 

47.7 
60.8 
62.9 

66.7 
68.6 
61.4 

^.4 
67.4 
70.6 

78.7 
76.9 
80.2 

88.6 
87.0 
90.6 

94.1 

97.8 

101.6 

106.8 
109.2 
118.1 

117.1 
121.2 
126.8 



.QJ 

.oa 
•oa 

•03 
.04 

•05 

•05 
.06 

•07 
.07 
.08 
•09 
.09 
.10 
.11 

.11 
.la 

•"3 

.14 

.14 

•«S 
.16 
.16 

•»7 

.18 
.18 
«19 

.ao 
•ai 
•ai 

.oa 
•a3 

.*4 
'H 
•»5 

.26 

•47 
.»7 

.aS 
.29 

•30 

.30 

•3» 
•3» 
.32 

•33 
•34 

•34 

•3S 
.36 

•37 
•37 
•38 

•39 
•39 

•40 

.41 

-4» 
.4a 



.0 


.01 


.2 


.oa 


.4 


•03 


.7 

1.1 
1.6 


.04 

•05 
.06 


2.2 
2.8 


•07 
.08 


8.6 


.08 



4.4 

6.4 
6.4 

7.6 

8.7 

10.0 

11.4 
12.8 
14.4 

16.0 
17.8 
19.6 

21.6 
28.5 
26.6 

27.7 
80.0 
82.4 

84.8 
87.8 
40.0 

42.7 
46.5 
48.8 

61.8 
64.4 
67.6 

60.8 
64.1 
67.6 

71.0 
74.6 
78.8 

82.1 
86.9 
89.9 

98.9 

98.1 

102.8 

106.6 
111.0 
116.6 

120.0 
124.7 
129.4 

184.8 
189.2 
144.2 

149.8 
164.5 
169.8 



•09 

.10 

.11 I 

.la ; 

•13 
.14 

.t6 t 
.16 

.17 
.18 

•«9 

.00 

.ai 

•a3 
.44 



I 



•*5 
.26 

•*7 

.x8 

•*9 
.30 

•3« 
•3* 
•3» 

•33 
•34 
•35 

3« 

•37 
.38 

•39 
•40 



-4.3 



•♦5 
-4^ 

•47 
-47 
•4S 

•49 

.50 

•5« 

•5* 
•53 
•54 
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i 



TABLE X 



Sab-SeotioiiB. 



Side Slope 1 to L 



8U11L 


e» 


70 


8*> 


9^ 


IQo 


ir 


1 
8 


.1 

.2 
.5 


«02 
.03 
.04 


.1 
.8 
.6 


.02 
.03 
.05 


.1 
.8 
.7 


.02 
.04 

•05 


.1 
.8 
.8 


.03 
.04 
.06 


.1 
.4 

.9 


.03 

•05 
.07 


.1 

.4 

1.0 


.03 
.06 
.08 


4 

6 


.9 
1.4 
2.0 


.05 
.06 


1.0 
1.6 
2.8 


.06 

.07 
.08 


1.2 
1.9 
2.7 


.07 
.08 
.10 


1.4 
2.2 
3.1 


.08 
.10 
.11 


1.6 
2.5 
8.6 


.09 
.11 

•«3 


1.8 
2.8 
4.0 


.10 
.12 

•«5 


7 
8 
• 


2.7 
8.5 
4.4 


.08 
.09 
.10 


8.2 
4.1 
6.2 


.10 
.11 

.12 


8.7 
4.8 
6.1 


.11 

•13 
•14 


4.8 
6.6 
7.1 


•»3 
•«5 

•«7 


4.9 
6.8 
8.0 


•»5 

•17 
•»9 


5.5 
7.1 
9.0 


•'7| 

•»9 
.21 


11 
19 


6.4 

6.6 
7.8 


.11 
•13 

•«4 


6.6 
7.8 
9.3 


.14 

•«5 
.16 


7.6 

9.2 

10.9 


.16 
.17 
•»9 


8.7 
10.6 
12.6 


.18 
.20 
.22 


9.9 
12.0 
14.3 


.21 

•ft3 
•*5 


11.2 

13.5 
16.1 


•a3 
.26 

.28 


18 
14 
15 


9.2 
10.7 
12.2 


•»5 

.16 

.17 


11.0 
12.7 
14.6 


-«7 
•19 

.ftO 


12.8 
14.8 
17.0 


.ftO 

.22 
.43 


14.7 
17.1 
19.6 


.24 

•15 
.27 


16.7 
19.4 
22.3 


.27 
.29 

•3« 


18.9 
21.9 
25.1 


.30 

•3* 
•35 


16 

n 

18 


18.9 
16.7 
17.6 


.18 

.oo 


16.6 
18.7 
21.0 


.21 

•»3 
.»4 


19.4 
21.9 
24.5 


•ft5 
.26 

.28 


22.8 
25.2 
28.2 


.29 

.30 
..32 


26.4 
28.6 
32.1 


•33 
•35 
•37 


28.6 
82.3 
36.2 


•37 
•39 
.41 


19 
M 
21 


19.6 
21.7 
•24.0 


.a I 
•*3 


28.4 
26.9 
28.6 


•as 

•ft? 

.28 


27.8 
80.8 
88.4 


•30 
•3« 
•33 


81.6 
84.9 
88.4 


•34 
.36 

•37 


85.8 
89.6 
48.7 


-39 
.41 
•43 


40.3 
44.7 
49.3 


.44 
.46 
.48 


28 
24 


26.8 
28.8 
81.8 


.*4 
.a6 

.a? 


81.4 
84.8 
87.8 


.29 

.30 

•3* 


86.6 
40.0 
43.6 


•34 
.36 

•37 


42.2 
46.1 
60.2 


•39 

.41 

•43 


48.0 
62.4 
67.1 


•45 
•47 
•49 


54.1 
59.1 
64.3 


•50 
•5» 
•55 


25 
2B 
27 


84.0 
86.8 
89.6 


.18 

•*9 
.30 


40.6 
48.8 
47.2 


•33 
•34 
.36 


47.3 
61.2 
66.2 


•39 

.40 

.4* 


54.6 
58.9 
68.6 


.44 
.46 

.4« 


61.9 
67.0 
72.8 • 


•5« 

•53 
••55 


69.8 
76.5 
81.4 


.57 

•59 
.6x 


28 
20 
30 


42.6 
46.7 
48.9 


•31 
•3* 

•33 


60.8 
64.6 
68.8 


•37 
.38 

.40 


59.8 
68.7 
68.1 


•43 
•45 
.46 


68.8 
78.8 
78.4 


•50 
•51 
•53 


77.7 
88.4 
89.2 


.56 

•58 
.60 


87.6 

98.9 

100.5 


.64 
.66 
.68 


81 

82 
88 


62.2 
66.7 
69.2 


•34 

•35 
.j6 


62.3 
66.4 
70.6 


.41 
.4* 
•43 


72.7 
77.6 
82.4 


.4« 
•49 
•5« 


83.7 
89.2 
94.9 


•55 
•57 
.58 


95.2 
101.5 
107.9 


.62 

.64 
.66 


107.3 
114.4 
121.6 


.70 

•73 
•75 


84 
85 
86 


62.9 
66.6 
70.6 


.38 
•39 
.40 


74.9 
79.4 
84.0 


•45 
.46 

.47 


87.6 
92.7 
98.1 


•5* 
•54 
•55 


100.7 
106.7 
112.9 


.60 
.62 
.64 


114.6 
121.4 
128.4 


.68 

.70 
.72 


129.1 
136.8 
144.8 


•77 

•79 
.82 


87 
88 
80 


74.4 
78.6 
82.7 


•41 
•4* 
•43 


88.7 
93.6 
98.6 


•49 

.50 

•5« 


108.6 
109.8 
116.1 


•57 
.58 

.60 


119.8 
126.8 
182.6 


.65 

.67 
.69 


185.7 
148.1 
160.7 


•74 
.76 

.78 


152.9 
161.3 
169.9 


•84 
.86 

.88 


40 
41 
42 


87.0 
91.4 
96.9 


.44 

•45 
.46 


108.7 
108.9 
114.8 


•5» 
•54 
•55 


121.1 
127.8 
183.6 


.61 

.63 

.64 


189.4 
146.6 
158.7 


.71 
.72 

.74 


168.6 
166.6 
174.8 


.80 
.82 
.84 


178.7 
187.8 
197.0 


.90 

•93 
•95 


48 
44 
45 


100.6 
106.8 
110.1 


.47 
.4« 
•49 


119.8 
126.6 
181.2 


.56 

.58 

•59 


140.0 
146.6 
168.8 


.66 
.67 
.69 


161.1 
168.7 
176.4 


.76 
.78 
•79 


183.3 
191.9 
200.7 


.86 
.88 
.90 


206.5 
216.3 
226.2 I 


•97 

•99 
.02 


40 
47 

48 


116.0 
120.1 
126.8 


•5> 

•5» 
•53 


187.1 
148.1 
149.8 


60 
.62 
.63 


160.2 
167.2 
174.4 


.70 
.72 

•73 


184.4 
192.5 
200.7 


.81 
.83 
.85 


209.7 
218.9 
228.8 


•9* 

•94 
.96 


236.4 1 
246.7 I 
257,4 I 


.04 
.06 
.08 


40 
50 

51 


180.6 
186.9 
141.4 


•54 
•55 
.56 


166.6 
162.0 
168.6 


.64 
.65 

.67 


181.8 
189.8 
196.9 


•75 
.76 

.78 


209.2 
217.8 
226.6 


.86 
.88 
.90 


288.0 
247.8 1 
267.8 ] 


•98 

r.oo 

1.02 


268.2 I 
279.8 1 
290.6 I 


.11 

•U 

•J5 


52 
58 

54 


147.0 
162.7 
168.6 


•57 
.58 

•59 


176.2 
182.0 
189.0 


.68. 

.69 

•7« 


204.7 
212.6 
220.7 


•79 
.81 

.83 


286.6 
244.7 
264.1 


.91 

•93 
•95 


268.0 ] 
278.4 ] 
289.0 ] 


r.04 
1.06 
1.08 


802.0 I 
318.8 I 
325.7 I 


.17 
.20 

.22 


55 

56 
57 


164.6 
170.6 
176.6 


.60 
.61 
.63 


196.0 
208.2 
210.6 


•7* 
•73 
•75 


229.0 
287.4 
246.9 


.84 
.86 

.87 


268.6 
278.2 
288.1 


•97 
.98 

1. 00 


299.8 ] 
310.8 ] 
822.0 ] 


I.IO 
1.12 

M4 


887.9 I 
860.3 I 
862.9 I 


.24 
.26 
.28 


58 
50 
00 


182.9 
189.8 
196.7 


.64 
.65 
.67 


218.0 
225.6 
238.3 


.76 

•77 
.78 


264.7 
268.6 
272.6 


.89 
.90 
.92 


298.1 
803.3 
318.7 


X.02 
1.04 
1.05 


888.4 : 
846.0 ] 
856.8 ] 


I.16 
I.18 
[.20 


876.8 I 
388.8 X 
402.1 I 


•3' 
•33 
•35 


una 


6» 


70 


8*» 


9° 


W 


U° 





187 






i 

Ik 



& 






TATITT? Y 








Sub«SectioiiB. 




Side Slope 1 to L 


Isuis. 
1 

2 
3 


12° 


13*» 


14' 


16"* 


16* 


* 

170 


.1 
.6 
1.1 , 


04 
06 

.09 


.1 

.6 

1.8 


.04 
.07 
.10 


.2 
.6 

1.4 


.05 
.08 
.11 


.2 

.7 

1.5 


.05 
.08 
.12 


.2 
.7 

1.7 


.06 
.09 

•«3 


.2 

.8 
1.8 


.06 

.10! 

.14 


4 

5 
6 


2.0 
8.1 
4.6 


.11 

14 
.16 


2.2 
8.6 
5.0 


-«3 

•»5 
.18 


2.5 
8.8 
6.6 


•»4 

.17 
.20 


2.7 
4.2 
6.1 


-15 

•19 

.22 


8.0 
4.7 
6.7 


.«7 
.20 

•H 


8.8 
5.1 
7.8 


.18 t 

.22 ' 

•a? 


7 

8 
9 


6.1 

8.0 

10.1 


•'9 

.21 

»4 


6.8 

8.9 

ll.S 


.21 
.24 
.26 


7.6 

9.8 

12.6 


•a3 
.26 

.29 


8.8 
10.8 
18.7 


•15 
.29 

•3» 


9.1 
11.9 
15.1 


.28 

•3» 
•35 


10.0 
18.0 
16.5 


•3« 
•35 

•391 


10 
11 
12 


12.6 
16.1 
18.0 


.26 

.29 

3» 


18.9 
16.8 
20.0 


.29 

•3a 

•35 


15.4 
18.6 
22.1 


•34 

•35 
.38 


16.9 
20.5 
24.4 


.36 

•39 
•4» 


18.6 
22.5 
26.8 


•39 
•43 

.47 


20.4 
24.7 
29.4 


1 
•43 

.47 i 

•5»! 


13 
14 
15 


21.1 
24.6 

28.1 


•34 
.36 

39 


28.6 
27.2 
81.8 


.38 
.40 

•43 


26.0 
80.1 
84.6 


•4* 
•45 
•4« 


28.6 
88.2 
88.1 


.46 
•49 
•53 


81.6 
86.6 
41.9 


•50 
•54 
.58 


84.5 
40.0 
45.9 


.55! 

•59 
.63 


16 

n 

18 


82.0 
36.1 
40.5 


41 
.44 
46 


86.6 
40.2 
45.0 


.46 

•49 
•5» 


89.4 
44.4 
49.8 


•51 
•54 

•57 


48.4 
49.0 
54.9 


.56 

•59 
.63 


47.6 
58.8 
60.8 


.61 
.65 
.69 


62.2 
68.9 
66.1 


.67: 

.71; 

•75 j 


19 
20 
21 


46.1 
60.0 
66.1 


49 
54 


60.2 
666 
61.8 


•54 

•57 
.60 


65.6 
61.6 
67.8 


.60 
.63 
.66 


61.2 
67.8 
74.7 


.66 
.69 

•73 


67.2 
74.4 
82.1 


•73 
.76 

.80 


78.6 

81.5. 

89.9 


.80 • 

.84 

.88 


22 
23 
24 


60.6 
66.1 
72.0 


.56 
.61 


67.8 
78.6 
80.0 


.63 

.65 
.68 


74.4 
81.8 
88.6 


.69 

.72 

•75 


82.0 
89.6 
97.6 


.76 
.80 
.83 


90.1 

98.5 

107.2 


.«7 
•9« 


98.7 
107.8 
117.4 ] 


.92 

.96 
[.CO i 


25 
26 
27 


78.1 
84.6 
91.1 


.64 
.66 

.69 


86.9 
98.9 • 
101.8 


•71 
•74 
.76 


96.1 
108.9 
112.1 


.78 
.81 

.85 


106.9 
114.6 
128.6 


.86 

.90 

•93 


116.8 
126.8 
185.7 ] 


•95 

•99 

[.02 


127.4 1 
187.8 ! 
148.6 J 


[.04 

[.c8 


28 
29 
30 


98.0 . 
105.1 
112.6 


•71 
.74 
.76 


108.9 
116.9 
125.1 


-79 
.82 

•?5 


120.6 
129.8 
188.4 


.88 

•9» 
•94 


182.9 
142.6 ] 
152.6 ] 


•97 

[.00 

[.03 


146.9 ] 
156.5 ] 
167.5 ] 


[.06 
1. 10 
1.14 


169.8 1 

171.5 ] 

188.6 ] 


[.16 

[.2,0 ! 


31 
32 
83 


120.1 
128.0 . 
186.1 


•79 
81 

.84 


188.5 
142.8 
151.8 


.88 
.90 

•93 


147.8 
157.6 1 
167.6 1 


•97 
[.00 

1.03 


162.9 1 
178.5 1 
184.5 ] 


1.07 
[.10 
1.14 


178.9 1 

190.6 J 

202.7 ] 


[.17 
[.21 

[.25 


195.9 J 
208.8 ] 
222.0 ] 


[.28 

'-33 
f-37 


34 
35 
36 


144.6 
168.1 
162.0 


.86 

•89 
•9« 


160.6 
170.2 
180.1 I 


.96 

•99 
.01 


177.8 ] 
188.4 ] 
199.8 ] 


[.06 
1.09 

M2 


195.9 J 
207.6 1 
219.6 ] 


1.17 
[.20 
1.24 


216.2 ] 

228.0 ] 
241.2 J 


t.28 
1.32 
[•36 


235.7 1 
249.7 1 
264.2 ] 


r.41 

'-45 
1.49 


37 
38 
39 


171.1 
180.5 
190.1 


•94 
.96 

•99 


190.2 I 
200.7 I 
211.4 I 


.04 
.07 
.10 


210.5 ] 
222.0 ] 
288.9 ] 


[.18 
[.21 


282.0 ] 
244.7 i 
257.7 J 


[.27 
1.30 

'•34 


264.8 ] 
268.8 ] 
283.1 ] 


1.40 

'•43 
'•47 


279.1 1 
294.4 ] 
810.1 ] 


'•53 f 

»-57 

i.6t 


40 
41 
42 


200.0 I 

210.1 I 
220.4 1 


.01 
.04 
.06 


222.8 1 
238.6 I 
245.1 I 


•«3 

•«5 

.18 


246.0 ] 
258.5 ] 
271.8 1 


1.25 
[.28 
[.31 


271.1 1 
284.9 J 
298.9 J 


'•37 
[.41 

1.44 


297.8 1 

812.9 ] 
328.8 ] 


1.51 

1-54 
[.58 


826.2 ] 
842.7 J 
369.6 ] 


1.65 
1.69 

'••73 


43 
44 
45 


281.1 I 
241.9 I 
258.1 I 


.09 
.11 
•14 


256.9 I 
269.0 I 
281.4 I 


.21 

•14 
.26 


284.8 ] 
297.7 : 
811.4 ] 


1-34 

1-37 
[.40 


318.8 ] 

828.1 ] 

848.2 ] 


'•47 
[.51 

'•54 


844.1 ] 

860.8 ] 

876.9 ] 


1.62 
[.66 
[.69 


877.0 1 

894.7 1 

412.8 1 


'•77 
[.3i 

[.86 


46 
47 

48 


264.4 1 
276.1 I 
287.9 1 


.16 

•»9 
.21 


294.0 I 
807.0 I 
820.2 I 


.29 

•3* 
•35 


825.4 ] 

889.7 ] 

864.8 ] 


'•43 
..46 

1-49 


868.6 ] 
874.8 ] 
890.4 ] 


[.58 
[.61 
[.64 


898.8 ] 
411.1 ] 
428.8 1 


'•73 
'•77 
[.81 


481.4 1 
460.8 ] 
469.7 1 


t.90 

1.941 
t.98 ' 


49 
50 
51 


800.1 I 
812.4 1 
825.0 I 


.26 
.29 


888.6 I 
847.4 I 
861.4 I 


.38 
.40 

•43 


869.2 ] 
884.4 ] 
400.0 ] 


1.52 

'•55 
r.s8 


406.9 ] 

428.7 ] 

440.8 ] 


[.68 
[.71 

'•75 


446.9 ] 
465.8 ] 
484.1 ] 


[.84 
[.88 
[.92 


489.6 3 

609.7 3 

680.8 i 


L.Oa 

t.o6 


52 
53 
54 


887.9 I 
851.0 I 
864.4 1 


•3» 
■34 
.36 


876.7 I 

890.8 I 
405.2 I 


.46 

•49 
•5« 


415.8 ] 

481.9 ] 
448.4 ] 


1.61 
..65 
1.68 


468.2 ] 

476.0 : 

494.1 ] 


[.78 
[.81 
1.8s 


608.8 ] 
622.8 ] 
542.7 s 


'•95 

'•99 
1.03 


561.8 i 
572.7 a 
594.5 : 


^•«4 


55 
56 
57 


878.0 1 
891.9 I 
406.0 1 


-.39 
.4» 
.44 


420.4 1 
485.8 I 
461.6 I 


•54 

•57 
.60 


465.2 I 
482.2 ] 
499.6 ] 


[.71 

'•74 
'.77 


512.6 ] 
681.4 ] 
650.6 ] 


1.88 
1.91 

'•95 


568.0 i 
588.7 J 
604.7 J 


1.07 
1.10 
1.14 


616.7 1 

689.8 ! 
662.4 1 


&.a6 
»-30 

^•34 


58 
59 
60 

SUIIL 


420.4 I 
486.0 I 
449.9 I 


.46 

•49 
•5« 


467.6 I 

488.7 I 

500.8 1 


.63 
.65 
.68 


517.8 ] 
586.8 ] 
568.6 ] 


[.80 

[.83 
[.86 


670.1 1 
689.9 1 
610.1 : 


1.98 

t.02 
1.05 


626.1 i 
647.9 : 
670.0 i 


1.18 
1.21 
1.25 


685.8 1 
709.7 t 

788.9 t 


»-39 
»-43 

»-47 


120 


18*» 


U* 


16* 


le* 


17* H 



188 




TABLE X 



Sub«Section8. 



Side Slope 1 to L 



8D18. 

1 
9 



18** 


19° 


20** 


210 


22° 


28° 


.2 

.9 

2.0 


.07 
.11 
.16 


.2 
1.0 
2.2 


.07 
.12 
.17 


.8 
1.1 
2.4 


.08 

•13 
•»9 


.8 
1.2 
2.6 


.09 

.14 
.20 


.8 
1.3 
2.8 


.09 
.16 
.22 


.8 .10 
1.4 .17 
8.1 .24 


4 
5 




8.6 
6.6 
8.0 


.20 

•45 
.29 


. 8.9 
6.1 
8.8 


.22 

.27 

•3» 


4.2 
6.6 
9.6 


.24 
.29 

.34 


4.6 

7.2 

10.4 


.16 

•3» 
•37 


6.0 

7.8 

11.8 


.28 

•35 
.41 


5.6 .31 

8.5 .38 

12.8 .44 


' 1 
8 



10.9 
14.8 
18.0 


•33 
.38 

•41 


11.9 
15.6 
19.7 


.36 
.41 
.46 


13.0 
17.0 
21.6 


.40 

•45 
•50 


14.1 
18.6 
28.4 


•43 
•49 
•55 


16.4 
20.1 
25.4 


•47 

•53 
.60 


16.7 .51 
21.9 .58 
27.7 .65 


! 10 
11 

> 13 


22.8 
27.0 
82.1 


•47 

•51 
.56 


24.8 
29.4 
85.0 


•5" 
.56 

.61 


26.5 
82.1 
88.1 


.56 
.61 
.66 


28.8 
84.9 
41.6 


.61 
.66 

.72 


31.4 
88.0 
45.2 


.66 
.72 
.78 


84.1 .72 
41.3 .79 

49.2 .85 


18 
14 
15 


87.7 
48.7 
60.1 


.60 
.65 
.69 


41.1 
47.7 
64.7 


.66 

•71 
•75 


44.8 
61.9 
69.6 


.72 

.77 
.82 


48.7 
56.5 
64.9 


.78 
.84 
.89 


63.0 
61.5 
70.6 


.85 

•9» 
•97 


67.7 .92 
66.9 .99 

76.8 1.06 


10 

n 

; 18 


67.0 

64.4 
72.2 


•74 
.78 
.82 


62.2 
70.8 
78.8 


.80 
.85 
.90 


67.8 
76.6 
86.8 


.87 

•93 
.98 


78.8 
88.4 
98.6 


•95 
1. 01 

1.07 


80.3 

90.7 

101.7 


1.04 
1. 10 
1.16 


87.4 1. 1 3 

98.7 1.20 

110.6 1.26 


10 
31 


80.4 
89.1 
98.8 


.87 

•9« 
.96 


87.8 
97.8 J 
107.2 J 


•95 

1. 00 

i.os 


96.6 
106.0 
116.8 


1.03 
1.09 
1.14 


104.1 
115.4 
127.2 


1. 12 
1. 18 
1.24 


113.3 
125.6 
138.4 


1.22 
1.29 

»-35 


128.3 1.33 
186.6 1.40 
160.6 1.47 


38 
34 


107.8 ] 

117.9 1 
128.4 ] 


[.00 
(.05 
[.09 


117.7 ] 
128.6 1 
140.0 ] 


1.09 
1. 14 
t.19 


128.2 
140.1 
152.6 


1.19 
1.25 
1.30 


189.6 
152.6 
166.1 


1.30 
1.36 
1.41 


151.9 
166.0 
180.8 


1.41 
1.48 
'•54 


165.3 1.54 

180.6 1.60 

196.7 1.67 


1 35 
30 

37 


189.8 ] 
160.6 1 
162.4 1 


1.14 
[.18 
t.»3 


162.0 ] 
164.4 ] 
177.2 1 


1.24 
1.29 

'•34 


166.6 
179.1 
198.1 


»35 

1.40 

1.46 


180.8 
195.0 
210.3 


1.4? 
^•53 
"•59 


196.2 
212.2 
228.8 


1.60 
1.66 

'•73 


213.4 1.74 

280.8 1.8 1 

248.9 1.88 


38 

! 30 

80 


174.7 1 
187.4 J 
200.6 ] 


r.27 
1.31 
[.36 


190.6 ] 
204.6 ] 
218.8 ] 


^•39 

'•43 
1.48 


207.7 
222.8 
288.4 


1.51 
1.56 
1.62 


226.1 
242.6 
259.6 


1.64 
1.70 
1.76 


246.1 
268.9 
282.6 


1.79 

1.85 
1.91 


267.7 1.95 
287.2 2.01 

807.8 2.08 


81 

I 83 

83 


214.1 ] 

228.2 1 
242.7 ] 


1.40 

^45 
1.49 


288.6 1 
249.0 1 
264.8 ; 


'•53 
1.58 

1.63 


264.6 
271.8 
288.6 


1.67 

1.78 


277.2 
295.4 
814.1 


1.82 
1.87 
1.93 


801.6 
321.4 
841.8 


1.98 
2.04 
2.10 


828.1 2.15 

849.7 2.22 

871.8 2.29 


• 84 
; 85 

! 80 


267.6 1 
278.0 1 
288.8 ] 


'•54 
1.58 

1*63 


281.1 ] 
297.8 J 
816.1 ] 


1.68 

'•73 
'•77 


806.8 
824.6 
848.8 


1.83 

1.88 
1.93 


888.4 
858.8 
873.8 


1.99 
2.05 
2.11 


362.8 
884.5 
406.7 


2.17 
2.23 
2.29 


894.7 2.36 
418.3 2.42 
442.6 2.49 


87 
88 
80 


806.1 ] 

321.8 ] 

888.9 ] 


t.67 
[ 72 
1.76 


882.8 ] 
851.1 ] 
869.8 ] 


1.82 
[.87 
t.92 


862.7 
882.6 
408.0 


1.99 
1.04 
ft.09 


894.9 
416.6 
488.7 


2.16 
2.22 

2.28 


429.7 
458.2 
477.4 


»-35 
2.42 

2.48 


467.6 2.56 
493.1 2.63 
619.4 2.70 


40 
41 
43 


866.6 ] 
874.6 ] 
898.1 ] 


[.80 
[.85 
1.89 


889.0 ] 
408.7 1 
428.9 i 


1.97 
1.02 
1.07 


428.9 
445.8 
467.8 


X.IS 

&.20 

X.25 


461.6 
484.9 
608.8 


2.34 
2.39 
2.45 


602.2 
527.6 
563.6 


*-54 
2.60 

2.67 


646.8 2.77 
674.0 2.83 
602.8 2.90 


48 
44 
45 


412.0 ] 
481.4 ] 
461.2 1 


[.94 
[.98 
U03 


449.6 : 

470.7 J 

492.8 i 


1.12 
fc.i6 
1.21 


489.9 
512.9 
686.6 


&.30 
X.36 
».4i 


688.8 
668.4 
684.1 


2.51 

^•57 
2.62 


580.3 
607.6 
686.6 


4-73 
2.79 

2.86 


681.4 2.97 
661.1 3.04 

691.5 3. 1 1 


40 
47 

48 


471.6 i 
492.2 : 
618.4 i 


L07 
L12 
1.16 


614.6 i 

687.1 J 

660.2 1 


1.26 
1.31 
1.36 


660.6 
685.2 
610.4 • 


».46 
1.52 

»-57 


610.8 
687.1 
664.6 


2.68 

2.74 
2.80 


664.1 
693.8 
728.1 


2.92 
2.98 

3-04 


722.5 3.18 
754.3 3.24 
786.7 3.31 


40 
50 
51 


686.0 ] 

667.1 J 
679.6 5 


b.2I 
L25 
1.30 


683.8 i 
607.8 1 
682.4 i 


1.41 
1.46 
1.50 


686.1 
662.8 
689.1 


%.6% 
1.68 
1.73 


692.6 
721.1 
760.2 


2.86 
2.91 
2.97 


768.6 
784.6 
816.8 


3.11 

3-»7 
3.23 


819.8 3.38 
853.7 3.45 
888.1 3.52 


53 
58 

54 


602.5 i 
626.9 : 
649.8 i 


I- 34 
1.38 

1.43 


667.4 J 
688.0 : 
709.0 i 


*-55 
l6o 

1.65 


716.4 
744.2 
772.6 


1.78 
i.83 
1.89 


779.9 
810.2 
841.1 


3-03 
3.09 

3-14 


848.7 
881.6 
916.2 


3.30 
3.36 
3-41 


928.8 3.59 
959.2 3.65 
996.7 3.72 


55 
50 
57 


674.1 5 
698.8 s 
724.0 J 


1.47 
1.52 
L56 


785.6 1 
762.5 J 
789.9 : 


1.70 

^•75 
1.80 


801.4 
880.8 
860.8 


»-94 
1.99 

3.05 


872.6 
904.6 
987.1 


3.20 
3.26 
3.32 


949.4 

984.2 

1019.7 


3.48 

3-55 
3.61 


1082.9 3.79 
1070.8 3.86 
1109.4 3.93 


58 
50 
00 

8UI& 


749.6 3 

776.7 i 
802.2 i 


t.6i 
1.65 
1.70 


817.9 1 
846.3 : 
876.8 i 


1.84 
1.89 
1.94 


891.2 
922.2 
963.7 


3.10 

3-»5 
3.21 


970.8 
1004.0 
1088.8 


3-37 
3-43 
3-49 


1065.8 
1092.5 
1129.9 


3.67 

3-73 
3.80 


1148.7 4.00 
1188.6 4.06 
1229.3 4.13 


180 


W 


20*' 


210 


22^' 


28'' 



189 



n 



TABLE Z. 



Sab-S60tioii8> 



Side Slope 1 to L 



81I& 


.40 


26*» 


26** 


27^ 


28^' 


29<' ll 


1 
8 


.4 

1.6 
8.8 


.11 

•19 
.26 


.4 
1.6 
8.6 


.12 
.20 
.28 


.4 
1.8 
4.0 


•13 
.22 

•3* 


.6 
1.9 
4.8 


.14 
•*4 
•34 


.6 
2.1 

4.7 


.16 

.26 

•37 


.6 
2.8 
6.2 


.17 

•»9 

.401 


4 
5 
6 


6.9 

9.3 

18.4 


•33 
.41 
.48 


6.6 
10.1 
14.6 


.36 
•44 
•53 


7.1 
11.0 
16.9 


.40 
•48 
•57 


7.7 
12.0 
17.8 


•43 

•53 
.63 


8.4 
18.1 
18.9 


•47 
•58 
.68 


9.2 
14.4 
20.7 


.63 

•75; 


7 

8 
9 


18.2 
28.8 
80.1 


.56 
.63 

•71 


19.8 
26.9 
82.8 


.61 
.69 

.77 


21.6 
28.2 
86.7 


.66 

•75 
.84 


28.6 
80.8 
89.0 


.72 
.82 
.91 


26.8 
88.6 
42.6 


•79 
.89 

I.OO 


28.2 
86.9 
46.6 


.86 
.98 

1.09 j 


10 

11 

la 


87.2 
46.0 
68.6 


.78 
.85 
•93 


40.6 
48.9 
68.2 


.85 
•93 

I.OI 


44.1 
68.8 
•63.6 


•93 

I.OI 

1. 10 


48.1 
68.2 
«9.8 


I.OI 

I. II 

1.20 


62.6 
68.6 
76.7 


1. 10 
1.21 
1.31 


67.6 
69.7 
82.9 


1.21 
1.32 

144 


18 
14 
IS 


62.8 
72.8 
88.6 


1. 00 
1.08 
1. 15 


68.4 
79.8 
91.0 


1.09 
1.17 
1.25 


74.6 
86.4 
99.2 


1.19 
1.28 

»-37 


81.8 

94.8 

108.2 


1.30 

»-39 
1.49 


88.8 
108.0 
118.8 


1.42 
1.52 
1.63 


97.3 
112.9 
129.6 


«-55 
1.67 

1.78 j 


16 
17 

18 


96.1 
107.4 
120.4 


1.13 

1.30 

«-37 


108.6 
116.9 
181.1 


'•33 
1.42 

1.50 


112.8 
127.4 
142.8 


»-45 

'•54 
1.63 


128.1 
189.0 
166.8 


«59 
1.68 

1.78 


184.6 
161.9 
170.8 


'•73 
1.84 

1.94 


147.4 
166.4 
186.6 


1.90 J 

2.02 
2.13 1 


19 
M 
21 


184.1 
148.6 
168.9 


1-45 
1.5a 

1^60 


146.0 
161.8 
178.4 


1.58 
1.66 
1.74 


169.1 
176.8 
194.4 


1.72 
1.81 
1.90 


178.6 
192.4 
212.1 


1.88 
1.97 
2.07 


189.8 
210.8 
231.8 


2.05 
2.16 
2.26 


207.9 
230.8 
268.9 


a-»5 
2.36 

2.48 


22 
28 
24 


179.8 
196.6 
214.0 


1.67 

»-75 
1.82 


196.8 
214.0 
288.0 


1.82 
1.90 
1.98 


218.8 
288.2 
268.9 


1.98 

2.07 
216 


282.8 
264.4 
277.0 


2.16 
2.26 
2.36 


254.4 
278.1 
802.8 


»-37 
2.47 

2.58 


278.7 
804.6 
881.7 


^•59; 

2.71 •• 

2.82 1 


25 

26 

27 


282.2 
261.2 
270.9 


1.89 

1-97 
2.04 


262.8 
278.4 
294.9 


2.06 
2.14 
2.22 


276.6 
298.0 
821.8 


2.25 
2.34 
2.42 


800.6 
826.1 
860.6 


»-4S 

»-55 
2.65 


828.6 
866.3 
888.2 


2.68 
2.79 
2.89 


859.9 

889.2 
419.8 


2.94 1 
305 

317; 


28 
29 
80 


291.8 
812.6 
884.4 


2.12 
2.19 

2.27 


817.1 
840.2 
864.1 


2.31 
2.39 

1-47 


846.6 
870.7 
896.7 


2.51 
2 60 
2.69 


877.1 
404.6 
482.9 


2.74 

2.84 
2.93 


412.1 
442.1 
478.1 


3.00 
3.10 
3.21 


461.4 
484.2 
518.2 


3.28 

3.40' 

3-5" 


81 
82 
88 


867.1 

880.6' 

404.6 


»'34 
2.42 

2.49 


888.7 
414.2 
440.6 


a-55' 
2.63 

2.71 


428.6 
451.4 
480.0 


2.78 
2.87 
2.95 


462.2 
492.6 
628.8 


303 

3U 
3.22 


506.2 
588.8 
572.4 


3.31 
3-4» 
35a 


663.8 
689.6 
627.0 


3^^3 
3-74 
3.86 


84 
85 

86 


429.6 
466.1 
481.6 


2.56 
2.64 
2.71 


467.6 
496.6 
624.2 


2.79 
2.87 
»-95 


609.6 
640.0 
671.8 


3.04 

3-»3 
3.22 


656.0 
589.2 
628.8 


3.32 

3-4' 
351 


607.7 
648.9 
681.8 


3.63 

3-73 
3.84 


666.6 
706.8 
746.2 


3-97 

4-09! 
4.20 


87 
88 
89 


508.7 
686.6 
666.1 


2.79 
2.86 

»-94 


668.8 
684.1 
616.8 


3.03 
3.11 
3.20 


608.4 
686.6 
670.4 


3-31 

3-39 
3.48 


668.4 
694.6 
781.6 


3.61 

3.70 
3.80 


719.6 
759.1 
799.6 


3-94 
4.05 

4.15 


788.8 
881.4 
875.8 


4.3a; 
4-43. 

4.55; 


40 
41 
42 


694.6 
624.6 
666.4 


3 01 
3.08 
3.16 


647.2 
680.0 
718.6 


3.28 
3.36 

3-44 


706.8 
741.0 
777.6 


3-57 
3.66 

3^75 


769.5 
808.6 
848.4 


3.90 

3-99 
4.09 


841.1 
888.6 
927.8 


4.26 

4-3^ 
4.47 


921.8 

967.9 

1015.7 


4.66 

4.78 
4.89 


48 
44 
45 


687.0 
719.8 
762.4 


3»3 

3-3" 
3.38 


747.9 
788.1 
819.1 


3.51 
3.60 

3.68 


816.0 
868.4 
892.6 


3.83 
3.92 
4.01 


889.8 
981.1 
978.9 


4.18 
4.28 

4-38 


971.9 
1017.7 
1064.5 


4-57 
4.68 

4-78 


1064.6 
1114.7 
1166.0 


S.oi 

5.1a! 


46 
47 

48 


786.2 
820.8 
866.1 


3.46 

3-53 
3.60 


866.9 
898.6 
982.0 


3.76 

3.84 
3.92 


982.7 

978.7 

1016.6 


4.10 
4.19 
4.28 


1017.7 
1062.4 
1108.1 


4-47 

4-57 
4.67 


1112.8 
1161.2 
1211.1 


4.89 

4-99 
5.10 


1218.4 
1271.9 
1826.6 


5 35; 

$•47: 

5-591 


49 
50 
51 


892.1 
928.9 
966.4 


3.68 

3-75 
383 


971.2 
1011.8 
1062.1 


4.00 
4.09 

4-«7 


1068.8 
1102 
1146.6 


4.36 

4.45 
4-54 


1164.8 
1202.4 
1251.0 


4.76 
4.86 

4 95 


1262.1 
1814.2 
1867.2 


5.20 

5-31 
541 


1882.6 
1439.5 
1497.6 


570 
5.82 

5-93 


52 
58 
54 


1004.7 
1048.7 
1068.4 


3.90 
3.98 
4.05 


1098.8 
1186.8 
1179.6 


4.»5 
4-33 
4.41 


1191.9 
1288.2 
1286.3 


4.63 

4.7a 
4.80 


1800.5 
1861.0 
1402.6 


5-05 

,5-»5 

5*4 


1421.4 
1476.6 
1682.8 


5'5» 
5.62 

5-73 


1656.9 
1617.4 
1679.0 


6.05 
6.16 
6.28 


55 
56 
57 


1128.9 
1166.2 
1207.2 


4.12 
4.20 

4-a7 


1228.6 
1268.6 
1814.8 


4*49 

4.57 
4-65 


1888.4 
1882.8 
1482.1 


4.89 
4.98 

5-07 


1454.9 
1508.8 
1662.6 


5-34 
5-43 
5-53 


1690.1 
1648.6 
1707.9 


5.83 

5-94 
6.05 


1741.8 
1806.7 
1870.7 


6.39 
6,51, 

662 

1 


58 
50 
00 

8U1B. 


1249.9 
1298.4 
1387 6 


4-35 
4.42 

4.50 


1860.8 
1408.1 
1466.2 


4.73 
4.81 
4.89 


1482.8 
1684.4 
1686.8 


5.16 

5.»5 
5^33 


1617.9 
1674.2 
1781.4 


5.63 

5-7* 
5.82 


1768.8 
1829.8 
1892.4 


6.15 
6.26 
6.36 


1987.0 
2004.8 
2072.8 


6.74. 

6.85 

6,97 


24*' 


26*' 


26*» 


27*' 


28^ 


29** 


1 

1 



140 



TAI^LE Z. 



Sttb-Seotions. 



Side Slope 1 to L 



kin 






1 

9 
8 

4 
5 
6 

1 

8 

i 9 

li 
la 

13 
14 
15 

16 
17 

18 

19 
91 



94 
25 

27 

28 



81 



84 
85 



87 
88 



40 
41 
42 

48 
44 
45 

46 
47 

48 

46 
56 
51 

52 
58 
54 

55 
56 

57 

58 



WWL 



80? 



.6 
2.6 
6.7 

10.1 
16.8 
22.8 

81.0 
40.6 
61.2 

68.2 
76.6 
91.1 

106.9 
124.0 
142.8 

161.9 
182.8 
204.9 

228.8 
268.0 
278.9 

806.1 
884.6 
864.8 

896.B 
427.5 
461.0 

496.8 
631.9 
669.2 

607.8 
647.6 
688.7 

781.1 
774.7 
819.6 

866.8 
918.2 
961.9 

1011.9 
1068.1 
1116.6 

1169.8 
1224.4 
1280.7 

1888.2 
1897.0 
1467.1 

1618.4 
1681.1 
1644.9 

1710.1 
1776.6 
1844.1 

1918.1 
1988.8 
2064.7 

2127.6 
2201.6 
2276.7 

BO' 



.19 

•3* 
•44 

•57 
.70 

.81 

•95 
.08 

.20 

•33 

•45 
.58 

•71 

•83 
.96 

2.09 
2.21 
2.34 

2.47 
2.59 
2.72 

2.85 
2.97 
3.10 

3-a3 

3-35 
3.48 

'3.60 

3-73 
3.86 

3.98 

4.11 
4.24 

4.36 

4.49 
4.62 

4^74 
4.87 
5.00 

5.12 

•*5 
.38 

.50 
.63 
.76 

5.88 
6.01 
6.13 

6.26 
6.39 
6.51 

6.64 

6.77 
6.89 

7.02 

7.15 
7.27 

7.40 

7-53 
7.65 



81* 



.7 
2.8 
6.8 

11.2 
17.4 
26.1 

84.2 
44.6 
66.6 

69.7 

84.8 

100.4 

117.8 
186.6 
166.8 

178.4 
201.4 
226.8 

251.6 
278.8 
807.4 

887.8 
868.7 
401.4 

486.6 
471.1 
608.1 

646.4 
686.1 
627.2 

669.8 
713.7 
769.0 

806.7 
858.8 
908.2 

954.1 
1006.4 
1060.0 

1116.1 
1171.6 
1229.4 

1288.6 
1849.8 
1411.8 

1474.7 
1589.6 
1606.7 

1678.4 
1742.4 
1812.7 

1884.5 
1957.7 
2082.8 

2108.2 
2185.6 
2264.4 

2844.6 
2426 
2509.0 

BV 



.21 

•35 
•49 

•<^3 
.77 
•9" 

•05 
.18 

.32 

.46 
.60 

•74 

.88 
2.02 
2.16 

2.30 
2.44 
2.58 

2.72 
2.86 
3.00 

3.14 
3.28 
34a 

355 
3.69 

3.83 

3-97 
4." 
4.a5 

4-39 

4.53 
4.67 

4.81 

4.95 
5.09 

5^»3 
5-37 
55« 

5.65 

578 
5.92 

6.06 
6.20 

5-34 

6.48 
6.62 
6.76 

6.90 
7.04 
7.18 

7.32 
7.46 
7.60 

7.74 
7.88 
8.01 

815 

8.29 

8.43 



82' 



.8 
8.1 
6.9 

12.8 
19.8 
27.8 

87.8 
49.4 
62.6 

77.1 

98.8 

111.0 

180.8 
151.2 
178.6 

197.4 
222.9 
249.9 

278.4 
308.6 
840.1 

878.8 
408.0 
444.2 

482.0 
521.8 
662.2 

604.6 
648.6 
694.1 

741,1 
789.7 
889.8 

891.6 
944.7 
999.4 

1055.7 
1118.6 
1178.0 

1288.9 
1296.4 
1860.4 

1425.9 
1408.0 
1661.6 

1681.8 
1708.6 
1776.8 

1851.6 
1928.0 
2005.8 

2086.8 
2166.2 
2248.8 

2882.8 
2418.4 
2605.6 

2694.2 
2684.6 
2776.2 

82< 



•13 
•39 
•54 

.69 

•8s 

I. 00 

I. 16 
I. 31 

1-47 

1.62 
1.77 
1.93 

2.08 
2.24 

»39 

a- 54 

2.70 

2.85 

3.01 
3.16 
3.32 

3-47 
3.62 

3.78 

3-93 
4.09 

4.24 
4.40 

4-55 
4.70 

4.86 
5.01 

5«7 

5-3* 
548 
5.63 

578 

594 
6.09 

6.25 
6.40 
6.56 

6.71 
6.86 
7.02 

7.17 

7-33 
7.48 

7.63 

7-79 
7-94 

8.10 
8.25 
8.41 

8.56 
8.71 
8.87 

9.02 
9.18 

9-33 



BB' 



.9 
8.4 
7.7 



.26 

•43 
.60 



18.7 .77 
21.4 .94 
80.9 1. 1 1 



42.0 
64.9 
69.5 

85.8 
108.8 
128.6 

144.9 
168.1 
198.0 

219.6 
247.8 
277.8 

809.6 
848.0 
878.2 

416.1 
468.6 
494.0 

686.0 
679.7 
626.2 

672.8 
721.2 
771.8 

824.1 
878.1 
988.9 

991.8 
1050.6 
1111.4 

1174.0 
1238.8 
1804.8 

1872.1 
1441.6 
1612.7 

1685.6 
1660.2 
1786.6 

1814.6 
1894.4 
1975.8 

2059.0 
2143.9 
2280.6 

2818.8 
2408.9 
2500.6 

2594.1 
2G89.C 
2786.2 

2884.8 
2985.2 
8087.2 

88' 



84' 



1.29 
1.46 
1.63 

1.80 
1.97 
2.14 

2.32 
2.49 
2.66 

2.83 
3.00 

317 

3-34 

3-5* 
3.69 

3.86 

4-03 
4.20 

4-37 

4.55 
4.72 

4.89 
5.06 

5-a3 
5.40 
5-57 
5-75 

5-9» 
6.09 

6.26 

6.43 
6.60 

6.77 

6.95 

7.12 
7.29 

7.46 
7.63 
7.80 

7.98 
8.15 
8.32 

8.49 
8.66 
8.83 

9.00 
9.18 

9-35 
9.52 
9.69 
9861 

10.03 
10.20 
10.38 



1.0 
8.8 
8.6 

15.4 
24.0 
84.6 

47.0 
61.4 
77.7 

96.9 
116.1 
138.2 

162.1 
188.0 
216.9 

246.6 
277.8 
810.8 

846.8 
888.8 
428.1 

464.8 
507.6 
562.6 

699.6 
648.6 
699.4 

762.2 
806.8 
868.6 

922.0 

982.4 

1044.8 

1109.1 
1176.8 
1248.4 

1818.4 
1386.4 
1469.2 

1686.0 
1612.7 
1692.4 

1778.9 
1857.4 
1942.8 

2080.1 
2119.8 
2210.4 

2808.6 
2898.6 
2496.4 

2594.2 
2694.9 
2797.6 

2902.2 
8008.6 
8117.1 

8227.4 
8889.6 
3458.8 

84' 



.29 
.48 
.67 

.86 
1.06 

1.25 

1.44 
1.63 
1.82 

2.01 
2.21 
2.40 

2.59 
2.78 
2.97 

3-"7 
3.36 

3-55 

3-74 
3-93 
4.13 

4.31 

4.51 

4.70 

4.89 
5.08 
5.18 

5-47 
5.66 

5.85 

6.04 
6.24 

5.43 

6.62 
6.81 
7.00 

7.20 

7.39 
7.58 

7-77 
7.96 

8.15 

8.35 
8.54 

8.73 

8.92 
9.11 

931 
9.50 
9.69 
9.88 

10.07 
10.27 
10.46 

10.65 
10.84 
11.03 

11.22 
11.42 
11.61 



86' 



1.1 
4.8 
9.7 

17.8 
27.0 
88.9 

68.0 
69.2 
87.6 

108.1 
180.8 
165.7 

182.7 
211.9 
248.8 

276.8 
812.5 
d6a8 

890.4 
432.6 
476.9 

628.4 
572.0 
622.8 

676.8 
731.0 
788.8 

847.8 
909.4 
978.2 

1089.1 
1107.8 
1177.6 

1250.0 
1824.6 
1401.4 

1480.8 
1561.4 
1644.7 

1780.1 
1817.7 
1907.4 

1999.4 
2098.4 
2189.7 

2288.1 
2888.6 
2491.4 

2696.2 
2708.8 
2812.6 

2928.9 
8087.4 
8158.1 

8271.0 
8891.0 
8518.2 

8687.6 
8764.1 
8892.8 

86' 



•3» 

•54 
.76 

•97 
1.19 

1.41 

1.62 

« - 

1.84 
2.05 

2.27 
2.49 
2.70 

2.92 
3-«4 
3-35 

3-57 
378 
4.00 

4.22 

4.43 
4.65 

4.87 
5.08 
5.30 

5 5» 

5-73 
595 
6.16 
6.38 
6.60 

6.81 

7.03 
7.24 

7.46 
7.68 
7.89 

8. II 

8.33 
8.54 

8.76 
8.97 
9.19 

9.41 
9.62 
9.84 

0.06 
0.27 
0.49 

0.71 
0.92 
1. 14 

'•35 

»-57 
1.79 

2.00 
2.22 

»-44 

2.65 
2.87 
3.08 
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TABLE XL 



Whole Sections. 



Side Slope i to 1 



8UIR. 

1 
3 
8 


Qo 


r 


20 


8*» 


4** 




6*^ 


I 


0.2 0.07 
0.9 0.12 
2.1 0.16 


0.2 
0.9 
2.1 


0.07 
0.12 
0.16 


0.2- 

0.9 

2.1 


0.07 
0.12 
0.16 


0.2 
0.9 
2.1 


0.07 
0.12 
0.16 


0.2 
0.9 
2.1 


0.07 
0.12 
0.16 


0.2 
0.9 
2.1 


0.07 ; 

0.12 ; 
0.16 ' 


• 4 

5 
6 


8.7 o.ai 

5.8 0.15 
8.3 0.30 


8.7 

68 
8.8 


0.21 
0.25 
0.30 


8.7 
6.8 
8.8 


0.21 
0.25 
0.30 


8.7 
6.8 
8.8 


0.21 
0.25 
0.30 


8.7 
6.8 
8.8 


0.21 
0.25 
0.30 


8.7 
6.8 
8.8 


0.21 , 
0.25 • 
0.30, 


8 
9 


» 11.8 0.35 
14.8 0.39 
18.7 0.44 


11.8 
14.8 
18.8 


0.35 
0.39 
0.44 


11.8 
14.8 
18.8 


0-35 
0.39 

0.44 


11.8 
14.8 
18.8 


0.35 
0.39 
0.44 


11.8 
14.8 
18.8 


0.35 
0.39 
0.44 


11.8 
14.8 
18.8 


0.35; 
0.39 

0.44: 


10 
11 
19 


28.1 0.49 
28.0 0.53 
88.3 0.58 


28.1 
28.0 
88.8 


0.49 

0-S3 
0.58 


28.1 
28.0 
88.8 


0.49 

053 
0.58 


28.2 
28.0 
88.8 


0.49 
0.53 
0.58 


28.2 
28.0 
88.8 


0.49 
0.53 
0.58 


28.2 
28.0 
88.8 


0.49 ' 
0.58 


13 
14 
15 


89.1 0.62 
45.4 0.67 
62.1 0.72 


89.1 
45.4 
52.1 


0.63 
0.67 
0.72 


89.1 
45.4 
62.1 


0.63 
0,67 
0.72 


89.1 
45.4 
52.1 


0.63 

0.67 
0.72 


89.1 
45.4 
62.1 


0.63 
0.67 
0.72 


89.1 
45.4 
52.1 


0.63 
0.67 1 

0.7a ; 


16 
17 

18 


69.3 0.76 
66.9 0.81 
76.0 0.86 


69.8 
66.9 
76.0 


0.76 
0.81 
0.86 


69.8 
66.9 
76.0 


0.76 
0.81 
0.86 


69.8 
66.9 
75.0 


0.76 
0.81 
0.86 


59.8 
66.9 
76.0 


0.76 
0.81 
0.86 


69.3 
66.9 
76.0 


0.76 
0.81 
0.86 


19 


88.6 0.90 

92.6 0.95 

102.1 i.oo 


88.6 

92.6 

102.1 


0.90 
0.95 

1.00 


88.6 

92.6 

102.1 


0.90 
0.95 
1.00 


88.6 

92.6 

102.1 


0.90 
0.95 
1.00 


83.6 

92.6 

102.1 


0.90 
0.95 
1.00 


88.6 

92.6 

102.1 


0.90 
0.95 : 
1.00 


99 

94 


112.0 1.04 
122.6 1.09 
188.8 1. 13 


112.0 
122.6 
183.8 


1.04 
1.09 
1.13 


112.0 
122.6 
188.8 


1.04 
1.09 
1.13 


112.1 
122.6 
183.4 


1.04 
1.09 
1. 13 


112.1 
122.6 
188.4 


1.04 
1.09 
1.13 


112.1 
122.5 
188.4 


,.04 

1.09 ' 
1.13 


95 
96 

97 


144.7 1.18 

166.6 1.23 

168.7 1.27 


144.7 
166.6 
168.8 


1. 18 
1.23 

1.27 


144.7 
166.6 
168.8 


1. 18 
1.23 

1.27 


144.7 
166.5 
168.8 


1. 18 
1.23 

1.27 


144.7 
156.6 
168.8 


1. 18 
1.23 
1.27 


144.7 
156.6 
168.8 


1. 18 
i.»3 

1.27 


98 
99 
36 


181.6 1.32 

194.7 1.37 

208.8 1.41 


181.6 
194.7 
208.8 


1.32 

»-37 
1.41 


181.5 
194.7 
208.3 


1.32 

1-37 
1.41 


181.5 
194.7 
208.4 


1.32 
1.37 
1.41 


181.6 
194.7 
208.4 


1.32 

«-37 
1.41 


181.6 
194.8 
208.4 


1.3a 

«-37 
1.41 


81 
39 
88 


222.6 1.46 

287.0 1.50 

252.1 1. 55 


222.6 
237.0 
262.1 


1.46 

1.50 


222.6 
287.1 
262.1 


1.46 
1.50 

»-55 


222.6 
287.1 
262.1 


1.46 

1.50 

1-55 


222.5 
237.1 
252.2 


1.46 
1. 51 

«S5 


222.6 
287.2 
252.2 


1.46 
1. 51 1 

"•55 


84 
85 
86 


267.6 1.60 
288.6 1.64 
800.0 1.69 


267.6 
283.6 
800.0 


1.60 
1.64 
1.69 


267.6 
288.6 
800.0 


1.60 
1.64 
1.69 


267.6 
288.6 
800.1 


1.60 
1.64 
1.69 


267.7 

. 288.7 

800.1 


1.60 
1.64 
1.69 


267.7 
288.7 
800.1 


1.60 
1.69 


87 

88 
89 


816.9 1.74 
884.8 1.78 
862.1 1.83 


816.9 
884.8 
852.1 


1.74 
1.78 
1.83 


816.9 
834.8 
852.1 


1.74 
1.78 
1.83 


817.0 
884.8 
852.1 


1.74 
1.78 
1.83 


817.0 
834.4 
852.2 


1-74 
1.78 

1.83 


817.0 
834.4 
862.3 


1-74 
1.78 

1.83 


40 
41 
49 


870.4 1.87 
889.1 1.92 
408.8 1.97 


870.4 
889.1 
408.8 


1.88 
1.92 
1.97 


870.4 
889.2 
408.4 


1.88 
1.92 

«-97 


870.4 
889.2 
408.4 


1.88 
1.92 

«-97 


870.5 
889.2 
408.6 


1.88 
1.92 
1.97 


870.6 
889.8 
408.5 


1.88 
1.92 

1.97 


48 
44 
45 


428.0 2.01 

448.1 2.06 
468.7 2.11, 


428.0 
448.2 
468.8 


2.01 
2.06 
2. 1 1 


428.0 
448.2 
468.8 


2.01 
2.06 
2. 1 1 


428.1 
448.2 
468.8 


2.01 
2.06 
2. 1 1 


428.1 
448.8 
468.9 


2.01 
2.06 
2. 1 1 


428.2 
448.4 
469.0 


2.01 t 
2.06 
2. 1 1 


46 
47 

48 


489.8 2.15 
611.8 2.20 
683.3 2.25 


489.8 
611.4 
638.8 


2.15 
2 20 
2.25 


489.9 
611.4 
688.4 


2.15 
2.20 
2.25 


489.9 
611.4 
588.4 


2.15 
2.20 
2.25 


490.0 
511.6 
588.6 


2.15 
2.20 
2.25 


490.0 
511.6 
633.6 


».iS 

2.XO < 
2*5 


49 
50 
51 


656.8 2.29 
678.7 2.34 
602.1 2.38 


655.8 
578.7 
602.1 


2.29 

a- 34 
2.38 


656.8 
6787 
602.1 


2.29 

a- 34 
2.38 


556.9 
678.8 
602.2 


2.29 

2.34 
2.38 


666.0 

578.9 

• 602.8 


2.29 

»-34 
2.38 


666.1 
679.0 
602.4 


2.49 

a- 34 
2.39 


59 
58 
54 


626.9 2.43 

. 660.2 2.48 

676.0 ' 2.52 


626.9 
660.2 
676.0 


»-43 
2.48 

2.52 


626.0 
650.8 
676.1 


»-43 
2.48 

2.52 


626.0 
660.8 
676.1 


2.43 
2.48 
2.52 


626.1 
660.4 
676.2 


»-43 
».4« 
2.52 


626.2 
650.5 
676.8 


*-43 

2.4SJ 

2.52 1 


55 
56 
57 


700.2 2.57 
726.9 2.62 
762.1 2.66 


700.2 
726.9 
762.1 


*-57 
2.62 

2.66 


700.8 
726.0 
752.1 


*-57 
2.62 

2.66 


700.4 
726.1 
762.2 


*'57 
2.62 

2.66 


700.4 
726.1 
752.8 


a- 57 
2.62 

2.66 


700.6 
726.8 
762.4 


»-57 
2.62 

2.66; 


58 
50 
69 

8U18. 


778.7 2.71 

806.8 2.75 
888.8 2.80 


778.7 
805.8 
883.8 


2.71 
2.75 
2.80 


778.8 
806.8 
888.4 


2.71 
2.75 
2.80 


778.8 
805.9 
888.5 


2.71 
2.76 
2.80 


778.9 
806.0 
883.6 


2.71 
2.76 
2.80 


779.1 
806.2 
888.7 


2.71 
2.76 
2.80 


Qo 


V 


20 


8* 


4* 

1 


.. , 



14;^ 



TABLE XL 


• 


Whole Sections. 




Side Slope i 


to L 


8Dlg. 

61 
69 
66 


O** 


P 


20 


8** 


4** 


5** 


861.8 
889.8 
918.7 


a.8S 
1.89 
a.94 


861.4 2.85 
889.8 2.89 
918.8 2.94 


861.4 
889.9 
918.8 


*.8s 
2.89 
2.94 


861.6 
890.0 
918.9 


2.85 
2.89 
2.94 


861.6 
890.1 
919.0 


2.85 
2.89 
2.94 


861.8 
890.2 
919.2 


2.85 ' 

2.89 

2.94! 


64 
65 
66 


948.1 

978.0 

1008.8 


a.99 

3.03 
3.08 


948.2 2.99 

978.0 3.03 

1008.4 3.08 


948.2 

978.1 

1008.4 


2.99 

3-03 
3.08 


948.8 

978.2 
1008.5 


2.99 
3.03 
3.08 


948.4 

978.8 

1008.6 


2.99 
3.03 
3.08 


948.6 

978.5 

1008.8 


2.99 

3.03' 

3.08 


67 
68 
66 


1089.1 
1070.4 
1102.1 


3.1a 
3'«7 


1089.1 3.13 
1070.4 3.17 
1102.1 3.22 


1089.2 
1070.6 
1102.2 


3'3 

3-»7 
3.22 


1039.3 
1070.6 
1102.3 


3»3 
3->7 
3.22 


1039.4 
1070.7 
1102.4 


313 

3-"7 
3.22 


1039.6 
1070.9 
1102.6 


3-17 ! 
3.221 


70 


1184.8 
1166.9 
1200.0 


3.a6 
3.36 


1184.8 3.26 

1166.9 3.31 
1200.0 3.36 


1184.8 
1167.0 
1200.1 


3.26 

3-3« 
3.36 


1134.5 
1167.1 
1200.2 


3.26 

331 
3.36 


1134.6 
1167.3 
1200.4 


3.26 

3-3» 
3.36 


1134.8 
1167.6 
1200.6 


3.27 

3 3" 
3- 36 


73 
74 
75 


1288.6 
1267.6 
1802.1 


340 
3-45 
3-50 


1288.6 3.40 
1267.6 3.45 
1802.1 3.50 


1288.7 
1267.7 
1802.2 


340 

3-45 
3.50 


1288.8 
1267.8 
1802.8 


3.40 

3-45 
3.50 


1238.9 
1268.0 
1302.5 


3.40 

3-45 
3.50 


1284.2 
1268.2 
1802.7 


3-4oi 

3-45 

350; 


76 

77 
78 


1887.0 
1872.5 
1408.8 


3-54 

3-59 
3.63 


1887.1 3.54 
1872.5 3.59 
1408.4 3.63 


1887.1 
1872.6 
1408.4 


354 
359 
363 


1887.3 
1372.7 
1408.6 


3-54 
3-59 
363 


1337.4 
1872.9 
1408.8 


3-54 

3-59 
3.64 


1337.7 
1373.1 
1409.0 


3-54 
3-59 1 
364 


70 

80 
81 


1444.7 
1481.5 
1518.7 


3.68 

3-73 
3-77 


1444.7 3.68 
1481.5 3.73 

1518.8 3.77 


1444.8 
1481.6 
1518.9 


3.68 

3-73 
3-77 


1444.9 
1481.7 
1619.0 


3.68 

3-73 
3-77 


1446.1 
1481.9 
1519.2 


3.68 

3-73 
3-77 


1446.4 
1482.2 
1619.6 


3.68 

3-73' 
3-77 


89 
88 
84 


1556.5 
1594.7 
1688.8 


3.82 
3.87 
391 


1666.5 3.82 
1694.7 3.87 
1688.4 3.91 


1556.6 
1694.8 
1638.5 


3.82 
3.87 
3-9« 


1666.7 
1596.0 
1633.6 


3.82 
3.87 
3-9« 


1557.0 
1596.2 
1683.8 


3.82 
3.87 
3.91 


1657.2 
1596.4 
1634.1 


3.82 ' 

3.87 

3.91 


85 
86 


1672.5 
1712.0 
1752.1 


3.96 
4.00 
4.05 


1672.6 3.96 
1712.1 4.00 
1752.1 4.05 


1672.6 
1712.2 
1762.2 


3.96 
4.00 

405 


1672.7 
1712.3 
1752.4 


3.96 
4.01 
4.05 


1678.0 
1712.6 
1762.6 


3.96 
4.01 

4-05 


1678.8 
1712.9 
1762.9 


3.96 
4.01 ; 

405 


i 88 

' 80 

i w 


1792.6 
1888.6 
1875.0 


4.10 

4-H 
4.19 


1792.6 4.10 
1888.6 4.14 
1876.0 4.19 


1792.7 
1883.7 
1876.1 


4.10 

4.14 
4.19 


1792.9 
1888.9 
1876.8 


4.10 
4-14 
4.19 


1798.1 
1834.1 
1876.6 


4.10 
4.14 
4.19 


1793.5 
1834.4 
1875.9 


4.10 ; 

415 
4.19 


i 01 
03 
06 


1916.9 
1959.8 
2002.1 


4-H 
4.18 

4.33 


1916.9 4.24 
1969.8 4.28 
2002.1 4.33 


1917.0 
1959.4 
2002.2 


4.24 
4.28 

4.33 


1917.2 
1969.6 
2002.4 


4.24 
4.28 

4.33 


1917.5 
1969.9 
2002.7 


4-^4 
4.28 

4-33 


1917.8 
1960.2 
2003.0 


4.24 
4.28 

4-33 


04 
05 
06 


2046.4 

2089.1 
2188.8 


4.37 
4.44 
4-47 


2045.4 4.38 
2089.2 4.42 
2188.4 4.47 


2045.5 
2089.8 
2188.6 


4-38 
4-42 

4-47 


2045.7 
2089.5 
2133.7 


4.38 
4.4a 
4-47 


2046.0 
2089.8 
2184.0 


4.38 
4.42 

4.47 


2046.3 
2090.1 
2134.4 


4.38 
4.42 

4-47 


07 
98 
00 


2178.0 
2228.1 
2268.7 


4.5« 

4.56 
4.61 


2178.1 4.51 

2228.2 4.56 
2268.8 4.61 


2178.2 
2228.8 
2268.9 


4.5« 

4-56 
4.61 


2U8.4 
2228.5 
2269.1 


4-5« 

4.56 
4.61 


2178.7 
2228.8 
2269.4 


4.51 
4.56 
4.61 


2179.1 
2224.2 
2269.8 


4-5* 
4.56 
4.61 


160 
101 
109 


2814.8 
2861.8 
2408.8 


4.65 
4-70 
4-75 


2814.9 4.65 
2861.4 4.70 
2408.4 4.75 


2816.0 
2861.5 
2408.6 


4.65 

4.70 

4-7S 


2816.2 
2861.7 
2408.7 


4-65 
4.70 

4-75 


2815.6 
2862.1 
2409.1 


4.65 
4.70 

4-75 


2815.9 
2862.5 
2409.5 


4.66 

4-70 
4.75 


108 
104 
165 


2455.8 
2608.7 
2652.1 


4-79 
4.84 
4.88 


2455.8 4-79 
2608.8 4.84 
2562.1 4.88 


2466.0 
2608.9 
2662.8 


4-79 
4.84 
4.88 


2456.2 
2604.1 
2562.6 


4.79 
4.84 
4.89 


2466.6 
2604.6 
2652.9 


4-79 
4-84 
4-89 


2467,0 
2504.9 
2658.3 


4-79 
4.84 

4.89, 


166 
107 
108 


2600.9 
2650.2 
2700.0 


4-93 

4-98 

5.02 


2601.0 4.93 
2660.8 4.98 

2700.1 5.02 


2601.1 
2660.4 
2700.2 


4-93 
4-98 
5.02 


2601.4 
2650.7 
2700.5 


4.93 
4.98 

5.02 


2601.7 
2661.0 
2700.8 


4-93 
4-98 
5.02 


2602.2 
2661.5 
2701.3 


4-93! 
4.98: 

503 


160 
110 
HI 


2750.2 
2800.9 
2852.1 


5.07 
5.12 
5.16 


2760.8 5.07 

2801.0 5.12 

2852.1 5.16 


2750.4 
2801.1 
2852.8 


5-07 
5.12 

5.16 


2750.7 
2801.4 
2852.6 


5.07 
5.12 
5.16 


2761.1 
2801.8 
2868.0 


5.07 
5.12 
5.16 


2761.6 
2802.3 
2853.4 


5.07 
5.12 
5.16 


119 
118 
114 


2908.7 
2965.8 
8008.8 


5.21 

5-45 
S-30 


2908.8 5.21 
2956.8 5.25 
3008.4 5.30 


2908.9 
2956.0 
8008.6 


5.21 
5.26 

5-30 


2904.2 
2956.3 
8008.9 


S.2I 
5.26 

5-30 


2904.6 
2956.7 
8009.8 


5.21 
5.26 
5.30 


2906.1 
2967.2 
3009.8 


5.21 
5.26 

5- 30 


115 
116 
117 


8061.8 
81 14.8 
8168.7 


5-35 
5-39 
5-44 


8061.4 5.35 
8114.9 5.39 
8168.8 5.44 


8061.6 
8116.1 
8169.0 


5.35 
5-39 
5-44 


8061.9 
8115.4 
8169.8 


5-35 
5-39 
5-44 


8062.8 
8115.8 
8169.7 


5-35 
5-40 

5-44 


8062.8 
8116.8 
8170.8 


5-35 

5-4ol 

5-44' 


118 

no 

190 

8UI8. 


8228.1 
8278.0 
8888.8 


5-49 
5-53 
5.58 


8228.2 5.49 
8278.1 5.53 
8888.4 5.58 


8228.4 
8278.8 
8838.6 


S-49 
553 
5.58 


8228.7 
8278.6 
8388.9 


5-49 
5-53 
558 


8224.1 
8279.0 
8834.4 


5-49 

5-53 
5i8 


8224.7 
8279.6 
3834.9 


5-49' 

5-54 

5.58. 


QP 


1** 


20 


.8** 


4*» 


5* 


t 

1 

1 
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TABLE XL 



Wholie Sections. 



Side Slope i to L 



8UI8. 



1 
9 

3 

4 
5 
6 

7 

8 
9 

10 
11 
13 

13 
14 
15 

16 

n 

18 

19 
30 
91 

99 



94 

95 

96 

97 

98 
99 
SO 

31 
39 
33 

34 
85 



37 
38 



40 
41 
49 

43 
44 
45 

46 
47 

48 

49 
50 
51 

59 
53 
54 

55 
56 
57 

58 
50 
60 

WIS. 



6' 



0.2 0.07 
0.9 0.11 
2.1 0.16 



8.7 
6.8 
8.8 

11.4 
14.8 
18.8 

28.2 
28.0 
88.4 

89.1 
45.4 
52.1 

69.8 
66.9 
76.1 

88.6 

92.7 

102.2 

112.1 
122.5 
188.4 

144.8 
166.6 
168.9 

181.6 
194.8 
208.5 

222.6 
287.2 
262.8 

267.8 
288.8 
800.2 

817.1 
834.5 
862.8 

870.6 
889.4 
408.6 

428.8 
448.6 
469.1 

490.2 
511.7 
688.7 

656.2 
679.1 
602.6 

626.4 
650.7 
676.6 

700.7 
726.4 
762.6 

779.2 
806.8 
888.9 

6* 



o.ii 
0.25 
0.30 

0-35 
0.39 

0.44 
0.49 

0-53 
0.58 

0.63 
0.67 
0.72 

0.76 
0.81 
0.86 

0.90 
0.95 
1. 00 

1.04 
1.09 
1.14 

1. 18 

1.23 
i.»7 

1.32 

1.37 
1.41 

1.46 
1.51 

»-5S 
1.60 
1.64 
1.69 

1-74 
1.78 

1.83 

1.88 
1.92 
1.97 

2.02 
2.06 
2. 1 1 

2.15 

2.20 
2.25 

2.29 
2.34 
2.39 

2.43 
2.48 
2.52 

2.57 
2.62 
2.66 

2.71 
2.76 
2.8<r 



0.2 0.07 
0.9 0.12 
2.1 0.16 



8.7 
6.8 
8.8 

11.4 
H.8 
18.8 

23.2 
28.0 
88.4 

89.2 
46.4 
52.1 

69.8 
67.0 
75.1. 

88.6 

92.7 

102.2 

112.1 
122.6 
188.6 

144.8 
156.6 
168.9 

181.7 
194.9 
208.6 

222.7 
287.8 
262.8 

267.8 
288.8 
800.8 

817.2 
884.6 
862.4 

870.7 
889.6 
408.7 

428.4 
448.6 
469.2 

490.8 
611.8 
688.8 

666.8 
679.2 
602.7 

626.5 
660.8 
676.6 

700.9 
726.6 
762.8 

779.4 
806 6 
884.1 



0.21 
0.25 
0.30 

0.35 
0.39 
0.44 

0.49 

0-53 
0.58 

0.63 
0.67 
0.72 

0.76 
0.81 
0.86 

0.90 
0.95 
.00 

.04 
.09 

• 14 

.18 

•»3 
.27 

•3» 
•37 
.41 

.46 
•51 
•55 

.60 

.65 
.69 

•74 

.78 
.83 

.88 
.92 

•97 

2.02 
2.06 

2.11 

2.15 
2 20 
2.25 

2.29 
2.34 
2.39 

2.43 
2.48 

»-53 

»-57 
2.62 

2.66 

2.71 
2.76 
2.80 



8< 



0.2 0.07 
0.9 0.12 
2.1 0.16 



9< 



8.7 
6.8 
8.8 

11.4 
14.8 
18.8 

28.2 
28.0 
88.4 

89.2 
45.4 
62.1 

69.8 
67.0 
76.1 

83.7 

92.7 

102.2 

11^.2 
122.6 
188.5 

14^.9 
16tj.7 
169.0 

181.7 
194.9 
208.6 

222.7 
287.3 
262.4 

267.9 
288.9 
800.4 

817.8 
884.7 
852.5 

870.8 
889.6 
408.8 

428.6 
448.7 
469.8 

490.4 
612.0 
584.0 

556.6 
579.4 
602.8 

626.7 
651.0 
676.8 

701.1 
726.8 
758.0 

779.7 
806.8 
884.4 

8** 



o.ai 
0.25 
0.30 

0.35 
0.39 
0.44 

0.49 

0-53 
0.58 

0.63 
0.67 
0.72 

0.76 
0.81 
0.86 

0.90 
0.95 
.00 

.04 
.09 
.14 

.18 
.23 
.17 

•3* 
•37 
.41 

.46 
•5» 
•55 
.60 
•«5 

.69 

.74 
.78 

.83 

.88 

•9* 
•97 

2.02 
2.06 
2. 1 1 

2.16 

2.20 
2.25 

2.29 
2.34 
2.39 

2.43 
2.48 

a- 53 
2.57 
2.62 
2.67 

2.71 
2.76 
2.80 



0.2 
0.9 
2.1 

8.7 

5.8 
8.8 

11.4 
14.8 

18.8 

28.2 
28.1 
88.4 

89.2 
46.4 
62.2 

69.4 
67.0 
76.1 

88.7 

92.7 

102.2 

112.2 
122.6 
138.5 

144.9 
15(5.7 
169.0 

181.8 
196.0 
208.7 

222.6 
287.4 
252.5 

268.0 
284.0 
800.6 

817.4 
884.8 
862.6 

871.0 
889.7 
409.0 

428.7 
448.9 
469.6 

490.6 
612.1 
584.2 

566.7 
679.6 
608.0 

626.9 
661.8 
676.1 

701.8 
727.1 
758.8 

779.9 
807.1 
884.6 

9*^ 



0.07 
0.12 
0.16 

0.21 
0.26 
0.30 

0.35 
0.39 
0.44 

0.49 
0.53 
0.58 

0.63 

0.67 
0.72 

0.77 
0.81 
0.86 

0.90 
0.95 

.00 

.04 
.09 

.«4 

.18 

•13 
.28 

•3* 
•37 
•4« 

.46 
•5« 

•55 

.60 

•65 
.69 

•74 
•79 
.83 
.88 

•9* 
•97 

2.02 
2.06 
2.11 

2.16 
2.20 
2.25 

2.30 
*-34 
*39 
2.43 
2.48 

»-53 

2.57 
2.62 
2.67 

2.71 
2.76 
2.81 



10* 



0.2 
0.9 
2.1 

8.7 
6.8 
8.8 

11.4 

14.8 
18.8 

28.2 
28.1 
88.4 

89.2 
46.6 
62.2 

69.4 
67.0 
76.1 

88.7 

92.8 

102.8 

112.8 
122.7 
188.6 

146.0 
166.8 
169.1 

181.8 
195.1 
208.7 

222.9 
287.6 
252.6 

268.1 
284.1 
800.6 

817.5 
884.9 
862.8 

871.1 
889.9 
409.1 

428.8 
449.0 
469.7 

490.8 
612.8 
684.4 

666.9 
679.8 
608.8 

627.1 
661.6 
676.8 

701.6 
727.8 
768.6 

780.2 
807.4 
886.0 

10* 



0.07 
0.12 
0.16 

0.21 
0.26 
0.30 

0-3S 
0.39 

0.44 

0.49 

0.53 
0.58 

0.63 
0.67 
0.72 

0.77 
0.81 
0.86 

0.90 
0.95 
.00 

.04 
.09 
.14 
.18 

•»3 
.28 

•3* 
•37 
.4« 

.46 

•5» 
•55 

.60 
.65 

.69 

•74 

•79 

.83 

.88 

•93 

•97 

2.02 
2.06 
2.11 

2.16 
2.20 
2.25 

2.30 
2.34 
2.39 

2.44 
2.48 

a-53 
2.57 
2.62 
2.67 

2.71 
2.76 
2.81 



11* 



0.2 
0.9 
2.1 

8.7 
6.8 
8.4 

11.4 

14.8 
18.8 

28.2 

28.1 
88.4 

89.2 
46.6 
62.2 

69.4 
67.1 
76.2 

88.8 

92.8 

102.8 

112.8 
122.7 
188.6 

146.0 
156.9 
169.1 

181.9 
195.1 
208.8 

228.0 

287.6 
252.7 

268.2 
284.2 
800.7 

817.6 
885.1 
852.9 

871.2 
890.0 
409.8 

429.0 
449.2 
469.9 

491.0 
612.6 
684.6 

567.1 
680.1 
608.6 

627.4 
661.8 
676.6 

701.9 
727.6 
768.9 

780.5 
807.7 
885.8 

11* 



0.07 
o.ia 
0.16 

0.21 
0.26 
0.30 

0-35 
0.39; 

0.44; 

0.49 

O.J53 
o.c8 t 

0.63 
0.67 ; 
0.7a 

0.77 
0.81 
0.86 

0.90 
0.95 
.00 

.04 
.09 

•«4 

.18 

.43 ' 
.a« 

•3» 
•37 
•4» 

•4* 
•5> 

•5S 
.60 

65 
.69 

■74 

•79 

33 



93 
97 

2.04 
2.07 
2.11 

2.16 
2.20 
2.25 

2.30 

*-34! 
2.39 

*-44 
2.43 

*-53 
2.53 
2.62 
2.67 

2.71 
2.76 
2.81 
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TABLE XL 






Whole SectionB. 




Side Slop6 { 


to L 


8UI8. 


e* 


T 


8» 


9* 


IQO 


11° 


01 
OS 
08 


861.9 
890.4 
919.4 


»-8S 

2.90 
a.94 


862.2 
890.7 
919.6 


2.85 
2.90 
2.94 


862.4 
890.9 
919.9 


..85 

2.90 
2.94 


862.7 
891.2 
920.2 


2.85 
2.90 

»-94 


868.0 

891.6 
920.6 


2.85 
2.90 
2.95 


868.4 
891.9 
920.9 


2.8s 
2.90 
2.95 


01 
05 

00 


948.8 

978.7 

1009.0 


a.99 
3.08 


949.0 

978.9 

1009.8 


2.99 

3.04 
3.08 


949.8 

979.2 

1009.6 


2.99 

304 
3.08 


949.6 

979.6 

1009.9 


2.99 

304 
3.08 


950.0 

979.9 

1010.8 


2.99 
3.04 
3.08 


950.4 

980.8 

1010.7 


2.99 

3.04 
3.09 


07 

08 
00 


1089.8 
1071.1 
1102.9 


3-»3 
3-17 
3.22 


1040.1 
1071.4 
1108.1 


3"3 

3.17 

3.22 


1040.4 
1071.7 
11084 


3'3 
3.18 

3.22 


1040.8 
1072.1 
1108.8 


3^ 
3.18 

3.22 ' 


1041.1 
1072.5 
1104.2 


3.13 
3.18 
3.22 


1041.6 
1072.9 
1104.7 


3»3 
3.18 

3.23 


70 
71 
79 


1186.1 
1167.7 
1200.8 


3.27 
3-3* 


1186.8 
1168.0 
1201.1 


3.27 

3-3* 
3.36 


1186.7 
1168.8 
1201.6 


3-»7 

3-3» 
3.36 


1186.0 
1168.7 
1201.9 


3-a7 
3.32 

3.36 


1186.5 
1169.2 
1202.8 


3.27 

3-3» 
336 


1186.9 
1169.7 
1202.8 


3.27 

3-3» 
3.36 


78 
74 
75 


1284.4 
1268.6 
1808.0 


341 

3-45 
3-50 


1284.7 
1268.8 
1808.8 


341 

3-45 
3.50 


1285.1 
1269.2 
1808.7 


3-41 

3-45 
350 


1285.5 
1269.6 
1804.1 


341 

3-45 
3.50 


1286.0 
1270.1 
1804.6 


3-41 
3.46 

3-50 


1286.5 
1270.6 
1805.2 


341 
3.46 

350 


70 

77 
78 


1888.0 
1378.4 
1409.8 


3-54 

3-59 
3.64 


1838.8 
1878.7 
1409.7 


355 

3-59 
3.64 


1888.7 
1874.2 
1410.1 


3-55 
359 
3.64 


1389.1 
1874.6 
1410.6 


3-55 
359 
3.64 


1889.6 
1375.1 
1411.1 


3-55 

3-59 
3.64 


1840.2 
1875.7 
1411.7 


3-55 
3.60 

3.64 


70 

80 
81 


1446.7 
1482.6 
1610.8 


3.68 

3-73 
3.78 


1446.0 
1482.9 
1620.2 


3.68 

3-73 
3.78 


14465 
1488.8 
1620.6 


3.69 

3-73 
3.78 


1446.9 
1488.8 
1621.1 


3.69 

3-73 
3.78 


1447.5 
1484.4 
1521.7 


3.69 

3-73 
378 


1448.1 
1486.0 
1622.8 


3.69 

3-74 
378 


89 
88 
84 


1657.6 
1696.8 
1684.6 


3.82 

3.87 
3.91 


1667.9 
1696.2 
1684.9 


3.82 
3.87 
3.92 


1658.4 
1696.6 
1685.4 


3.82 
3.87 
3.92 


1568.9 
1597.2 
1685.9 


3.83 

3.87 
3.92 


1559.5 
1697.8 
1686.5 


3.83 
3.87 
3.92 


1560.2 
1698.6 
1637.2 


383 

3.87 
3.92 


85 
80 
87 


1673.6 
1718.2 
1768.8 


3.96 

4.01 
4.05 


1674.0 
1718.7 
1768.7 


3.96 
4.01 
4.05 


1674.5 
1714.2 
1764.2 


3.96 
4.01 
4.06 


1676.1 
1714.7- 
1754.8 


3.96 

4.01 
4.06 


1675.7 
1716.4 
1756.6 


3-97 
4.01 

4.06 


1676.4 
1716.1 
1766.2. 


3-97 
4.01 

4.06 

^ 1 


88 
80 
90 


1798.8 
1884.8 
1876.8 


4.10 

4.IS 
4.19 


1794.8 
1886.8 
1876.8 


4.10 

4.«S 
4.19 


1794.8 
1885.8 
1877.8 


4.10 

4.15 
4.19 


1795.4 
1886.4 
1877.9 


4.10 

4.15 
4.20 


1796.1 
1887.1 
1878.7 


4.11 

4«5 
4.20 


1796»8 
1887V9 
1879.4 


4.11 

415 

4.20 


01 
09 
OS 


1918.2 
1960.6 
2008.6 


4.24 
4,29 

4.33 


1918.7 
1961.1 
2004.0 


4.24 
4.29 

4.33 


1919.8 
1961.7 
2004.6 


4. 44 
4,29 

4.33 


1919.9 
1962.8 
2005.2 


4.»4 
4.29 

4.34 


1920.6 
1963.1 
2006.0 


4.»4. 
4.»9; 
4.34 


1921.4 
1968.9 
2006.8 


4-»5 
4.29 

4.34 


04 
05 
00 


2046.8 
2090.6 
2184.8* 


4.38 
4.42 

4-47 


2047.8 
2091.1 
2186.8 


4.38 

4.43 
4.47 


2047.9 
2091.7 
2186.0 


4.38 
4.43 

4.47 


2048.6 
2092.4 
2136.7 


4.38 
4-43 
4-47 


2049.4 
2098.2 
213t.6 


4:3.8 
4.4J 

4.48 


2050.2 
2094.1 
2188.4 


4.39 
4-43 
4.48 


07 
08 
00 


2179.6 
2224.7 
2270.8 


4.5* 
4,56 
4.61 


2180.1 
2226.2 
2270.9 


4.S» 
4.56 
4.61 


2180.7 
2225.0 
2271.6 


4.54 
4-57 
4.61 


2181.4 
2226.6 
2272.3 


4.54 
4-57 
4.61 


218&8 

2227.5 
2278.2 


4.5* 
4-57 
4.62 


2188.2 
2228.4 
2274.1 


4-5» 
4.57 
4.62 


100 
101 
109 


2816.4 
2868.0 
2410.0 


4.66 

4.70 

4.75 


2817.0 
2368.6 
2410.6 


4.66 

4.70 

4-75 


2817.7 
2864.8 
2411.8 


4.66 

4.70 

4.75 


2818.4 
2865.0 
2412.1 


4.66 
4.71 
4-75 


2»I9.8 
2665.9 
2418.0 


4.66 

4.71 
4.75 


2820.8 
2866.9 
2414.0 


4.66 

4.7« 
4,76 


108 
101 
105 


2467.6 
2606.6 
2668.9 


4.80 
4,84 
4.89 


2468.1 
2606.1 
2664.6 


4.80 
4,84 
4.89 


2458.8 
2506.8 
2555.2 


4.80 

4.84 
4.89 


2459.6 
2507.6 
2550.1 


4; 80 

4.85 
4.89 


2460.6 
2508.6 
2657.1 


4.80 

4.85 
4.89 


2461.6 
2609.6 
2558.1 


4.80 
4.8s 
4.90 


100 
101 
108 


2602.7 
2662.1 
2701.9 


4.93 
4.98 
5.03 


2608.4 
2652 7 
2702.5 


4.94 
4.98 
503 


2604.1 
2658.6 
2708.8 


4.94 
4.98 

S-03r 


2605.0 
2664.4 
2704:2 


4-94 
4.98 
^03 


2606.0 
2655.4 
2705.3 


4.94 

4.99 

5.03 


2607.1 
2666.5 
2706.4 


4-94 
4.99 i 


100 
110 
111 


2752.2 
2802.9 
2864.1 


5.07 
S.12 

5->7 


2752.8 
2803.6 
2854.8 


5.07 
5.12 

5-'7 


2758.6 
2804.4 
2856.6 


5.08 

5^17 


2754.5 
2805.3 
2856.6 


^.08 
5.12 

5-i7 


2755.6 
2806.4 
2857.6 


5.08 

5>3 
5»7 


2766.7 
2807.6 
2868.8 


S.e8 

$«3 

$»7 


119 
118 
114 


2906.7 
2967.8 
8010.4 


5-11 

S.26 
5.30 


2906.4 
2968.6 
8011.2 


5.21 
5.26 

S-3« 


2907.8 
2959.4 
8012:1 


5*. 21 
5.26 
5.31 


290».8 
2060.4 
8018.1 


5.22 
5.26 

S-3I 


2909.4 
2961.5 
3014.2 


5.22 
5.26 

5-31 


2910.6 
2962.8 
301 5.5 


5-42 

5*7 
S3» 


115 
110 
117 


8068.6 
8117.0 
8171.0 


S-3S 
5.40 

5-44 


8064.2 
8117 7 
8171.7 


5-35 
5.40 

5-44 


806e;l 
3118.7 
8172'.7 


5-35^ 
5.40 

5-45^ 


8066.1 
8119.7 
8178.7 


536 
5.40 

S-4S 


8067.8 
3120.9 
3174.9 


536 
5.40 

5-45 


3008.6 
812&2 
8176.8 


S4» 

5-45 


118 
110 
190 

8U18. 


8225.4 
8280.8 
8886.7 


5-49 

5-54 1 

558 1 

1 


8226.2 
8281.1 
8336.6 


5-49 
5-54 
5^58- 


822r.l 
8282.1 
8887.5 


5-49 
5-54 
559 


8228.2 
8283.2 
8838.6 


5-49 
5-54 
5-59 


8229.4 
3284.4 
3339.8 


5.50 

5-54 
5-59 


8280.8 
8285.8 
8841.2 


550 




70 




8** 


9« 
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TABLE XL 



Whole SectioiiB 



Side Slope i to 1. 






BUIS. 



1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
18 

19 
90 
21 

22 
28 
24 

25 

26 
21 

28 
29 
80 

81 
82 
88 

84 
85 



fiiia. 



12' 



0.2 
0.9 
2.1 

8.7 

6.8 
8.4 

11.4 
14.9 
18.8 

28.2 
28.1 
88.4 

89.2 
45.6 
52.2 

59.4 
67.1 
75.2 

88.8 

92.9 

102.4 

112.4 
122.8 
188.7 

146.1 
156.9 
169.2 

182.0 
195.2 
208.9 

228.1 
287.7 
252.8 

268.4 
284.4 
800.8 



87 

88 
89 


817.8 
886.2 
858.1 


40 
41 
42 


871.4 
890.2 
409.5 


48 
44 
45 


429.2 
449.4 
470.1 


46 
47 

48 


491.2 
612.8 
584.8 


49 
50 
51 


557.4 
580.8 
608.8 


52 
58 
54 


627.7 
662.1 
676.9 


55 
56 
57 


702.2 
728.0 
764.2 


58 
69 
60 


780.9 
808.1 
886.7 



0.07 

0.12 
0.16 

o.ai 
o.a6 
0.30 

0.3s 

0-39 
0.44 

0.49 
0.53 
0.58 

0.63 
0.67 
0.7a 

0.77 
0.8 X 
0.86 

0.91 
0.95 
.00 

.04 

•09 
.14 

.18 
.»3 
.18 

•3» 
.37 
.41 

.46 

•S» 
.56 
.60 

.65 

.69 

•74 
•79 
.83 

.88 

•93 
•97 

2.02 
2.07 
2. 1 1 

2.16 
2.21 
2.25 

2.30 

»-34 
2.39 

2.44 
2.48 

»-S3 

2.58 
2.62 
2.67 

2.72 
2.76 
2.81 



13' 



ly 



0.2 
0.9 
2.1 

8.7 
5.8 
8.4 

11.4 
14.9 
18.8 

28.2 
28.1 
88.4 

89.8 
45.5 
52.8 

59.5 
67.1 
75.8 

88.8 

92.9 

102.4 

112.4 
122.9 
188.8 

145.2 
167.0 
169.8 

182.1 
195.8 
209.0 

228.2 
287.8 
262.9 

268.5 
284.5 
801.0 

818.0 
886.4 
858.8 

871.6 
890.4 
409.7 

429.4 
449.^ 
470.8 

491.5 
618.1 
685.1 

557.6 
680.6 
604.1 

628.0 
662.4 
677.8 

702.6 
728.4 
764.6 

781.8 
808.5 
886.1 

18' 



0.07 
0.12 
0.16 

0.21 
0.26 
0.30 

0-35 
0.39 

0.44 

0.49 

©•S3 
0.58 

0.63 

0.67 
0.72 

a 77 
0.81 
0.86 

0.91 
0.95 
.00 

•05 
.09 

.14 
.18 

•»3 
.28 

•3» 

•37 
.42 

.46 

•S» 

.56 

.60 
.65 

.70 

•74 

•79 
.83 

.88 

•93 

•97 

2.02 
2.07 
2. IX 

2.x6 

2.21 
2.25 

2.30 
2.35 
2.39 

2.44 
2.49 
2.53 

2.58 
2.62 
2.67 

2.72 
2.76 
2.81 



14' 



0.2 0.07 
0.9 O.X2 
2.1 0.16 



8.7 
5.8 
8.4 

11.4 
14.9 
18.8 

28.2 
28.1 
88.5 

89.8 
45.5 
52.8 

59.5 
67.2 
75.8 

88.9 

98.0 

102.5 

112.5 
122.9 
188.9 

145.2 
167.1 
169.4 

182.2 
195.4 
209.1 

228.8 
288.0 
258.1 

268.6 
284.7 
801.2 

818.1 
886.6 
858.6 

871.8 
890.6 
409.9 

429.7 
449.9 
470.6 

491.7 
618.8 
586.4 

658.0 
681.0 
604.4 

628.4 
652.8 
677.6 

708.0 
728.8 
755.0 

781.7 
808.9 
886.6 

14' 



0.2X 
0.26 
0.30 

0.35 
0.40 
0.44 

0.49 

0-53 
0.58 

0.63 

0.67 
0.72 

0.77 
0.8 X 
0.86 

0.9 X 

0.9s 

.00 

.05 

.09 

.14 

.19 

•43 
.28 

•34 

•37 
.42 

.46 

•5« 
.56 

.60 

.65 

.70 

•74 

•79 
.84 

.88 

•93 
.98 

2.02 
2.07 
2. II 

2.16 
2.21 
2.25 

2.30 

^•35 
2.39 

2.44 
2.49 

»-53 

2.63 
2.67 

2.72 
2.77 
2.81 



16< 



0.2 

0.9 
2.1 

8.7 
5.8 
8.4 

11.4 
14.9 
18.8 

28.8 
28.1 
88.6 

89.8 
46.6 
52.8 

59.5 
67.2 
75.8 

88.9 

98.0 

102.5 

112.6 
128.0 
188.9 

145.8 
157.2 
169.5 

182.8 
195.6 
209.8 

228.5 
288.1 
258.2 

268.8 
284.8 
801.4 

818.8 
885.8 
868.7 

872.0 
890.9 
410.2 

429.9 
460.2 
470.9 

492.0 
618.6 
686.7 

668.8 
581.8 
604.-6 

628.7 
658.2 
678.0 

708.4 
729.2 
765.5 

782.2 
809.4 
887.1 

16' 



0.07 

O.X2 
0.16 

0.21 
0.26 
0.30 

0-3S 
0.40 

0.44 

0.49 
0.53 
0.58 

0.63 

0.67 
0.72 

0.77 
0.81 
0.86 

0.9 X 
0.95 
.00 

•OS 
.09 

•«4 

•»9 

•»3 
.28 

•33 

•37 
.42 

•46 

•5» 
.56 

.60 
.65 

.70 

.74 

•79 
.84 

.88 

•93 
.98 

2.02 
2.07 

2.12 

2.16 
2.2X 
2.26 

2.30 
2.3s 
2.40 

2.44 
2.49 

»-53 
2.58 
2.63 
2.67 

2.72 
2.77 
2.8x 



16' 



0.2 
0.9 
2.1 

8.7 
5.8 
8.4 

11.4 
14.9 
18.8 

28.8 
28.2 
88.5 

89.8 
46.6 
52.4 

59.6 
67.2 
75.4 

84.0 

98.1 

102.6 

112.6 
128.1 
184.0 

146.4 
167.8 
169.6 

182.4 
195.7 
209.4 

228.6 
288.8 
268.4 

269.0 
286.0 
801.6 

818.5 
886.0 
858.9 

872.8 
891.1 
410.4 

480.2 
460.5 
471.2 

492.8 
514.0 
686.1 

668.7 
581.7 
605.2 

629.2 
668.6 
678.6 

708.8 
729.7 
756.0 

782.7 
809.9 
887.6 

16< 



0.07 

O.X2 
0.16 

0.2X 
0.26 
0.30 

0.3s 
0.40 
0.44 

0.49 
0.54 
0.58 

o 63 
0.67 
0.72 

0.77 

0.81 
0.86 

0.9 X 

0.95 

.00 

•05 

.09 

•14 

.19 

.23 
.28 

•33 

•37 
.42 

•47 

•5« 
.56 

.61 
.65 

.70 

•75 
•79 
•84 

.88 

•93 
.98 

2.02 
2.07 
2.12 

2.16 

2.2X 
2.26 

2.30 

»-3S 
2.40 

2.44 
2.49 
2.54 

2.58 
2.63 
2.68 

2.72 

2.77 

2.82 



17' 



0.2 
0.9 
2.1 

8.7 
6.8 
8.4 

11.4 
14.9 
18.9 

28.8 
28.2 
88.6 

89.4 
46.6 
52.4 

59.6 
67.8 
75.4 

84.1 

98.1 

102.7 

112.7 
128.2 
184.1 

146.5 
157.4 
169.7 

182.5 
196.8 
209.6 

228.8 
288.4 
258.6 

269.2 
286.2 
801.8 

818.8 
836.2 
864.2 

872.6 
891.4 
410.7 

480.6 
460.8 
471.5 

492.7 
514.8 
686.5 

669.1 
582.1 
606.6 

629.6 
664.1 
679.0 

704.8 
780.2 
766.5 

788.8 
810.6 
888.2 



0.07 
0.12 
0.16 

o.ai 

I 

0.26 j 
0.30 

0-35 ! 
0.40 ; 

0-44I 

0.49 j 

©•S4| 
0.58 



0.63 
0.68 
0.7a 

0.77 
0.81 
0.86 

0.91 
0.9s 

.00 

.05 
•09 

•«9 

•»3 
.08 

•33 

-37 
-4a 

•47 
•5> 
-56 

.61 
.65 
.70 

•75 
•79 
.84 

.89 

•93 
.98 

2.03 
31.07 

» »7 

a. 2.6 
2.31 

»-35 
2.40 

*-44 
2.49 

*-54 

2.58 

2.63 

2.68 

2.72 
2.77 
2.82 



r. 



to 
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TABTiE XL 






Whole Sections. 




Side Slope i to t 


8UII. 


12« 


18* 


w 


16« 


16*^ 


ir 


1 


61 
68 

68 


868.8 
892.8 
921.4 


2.86 
2.90 

*-95 


864.2 
892.8 
921.8 


2.86 
2.90 
2.9s 


864.7 
893.3 
922.8 


2.86 
2.90 

»-95 


865.2 
893.8 
922.9 


2.86 
2.91 
2.95 


865.8 
894.4 
928.5 


2.86 
2.91 
2.96 


866.4 

896.0 
924.1 


2.86 
2.91 
2.96 


64 
65 
66 


960.8 

980.8 

1011.2 


2.99 
3.04 
3.09 


951.8 

981.8 

1011.7 


3.00 
3.04 
3.09 


951.8 

981.8 

1012.8 


3.00 

3-04 
3.09 


952.4 

982.4 

1012.9 


3.00 

3-05 
3.09 


953.0 

983.1 

1013.5 


3.00 

3-05 
3.09 


968.7 

983.8 

1014.8 


3.00 
3.05 
3.10 


67 

68 
66 


1042.1 
1078.4 
1105.2 


3M 
3.18 

3*3 


1042.6 
1078.9 
1105.8 


3-«4 
3.18 

3-*3 


1048.2 
1074.5 
1106.4 


314 
3.18 

3.23 


1048.8 
1075.2 
1107.1 


3-«4 
3.19 
3.23 


1044.5 
1075.9 
1107.8 


3- '4 
3«9 
3*3 


1046.2 
1076.7 
llOtf.6 


3«4 
3«9 

3-44 


76 
11 


1187.5 
1170.2 
1208.4 


3.27 
3.32 

3-37 


1188.1 
1170.8 
1204.0 


3.27 

3-3» 
3-37 


1188.7 
1171.4 
1204.7 


3.28 

3-3* 
3-37 


1189.4 
1172.2 
1205.4 


3.28 

3-33 
3-37 


1140.1 
1172.9 
1206.2 


3.28 

3-33 
3-37 


1140.9 
1173.8 
1207.1 


3.28 

3-33 
3.38 


78 
74 
75 


1287.1 
1271.2 
1305.8 


3-41 
3.46 

35" 


1287.7 
1271.8 
1306.4 


341 
3.46 

3-5» 


1288.4 
1272.5 
1807.2 


3.42 
3.46 

3-51 


1289.1 
1278.8 
1808.0 


3-4» 
3.46 

3-5» 


1289.9 
1274.1 
1308.8 


3.42 
3-47 
3-5» 


1240.8 
1275.0 
1809.7 


3-4a 
3-47 
3-5» 


76 
77 

78 


1340.8 
1876.8 
1412.8 


3*55 
3.60 

3-^4 


1341.5 
1877.0 
1418.0 


3-55 
3.60 

3-65 


1342.8 
1877.8 
1418.8 


3.56 
3.60 
3.65 


1848.1 
1878.6 
1414.7 


3.56 
3.60 
3.65 


1848.9 
1879.5 
1415.6 


3.56 
3.61 
3.6s 


1844.9 
1880.5 
1416.6 


3.56 
3.61 
3.66 


76 

86 
81 


1448.8 
1485.7 
1528.1 


3.69 

3-74 
3.78 


1449.5 
1486.4 
1523.8 


3.69 
3-74 
3-79 


1450 8 
1487.8 
1524.7 


3.69 

3-74 
3-79 


1451.2 
1488.2 
1525.6 


3-70 
3-74 
3-79 


1452.1 
1489.1 
1526.6 


3.70 

3-75 
3-79 


1458.2 
1490.2 
1627.7 


3.70 

3-75 
3.80 


88 
88 

84 


1560.9 
1599.2 
1638.0 


3.83 
3.88 
3.92 


1561.7 
1600.0 
1688.8 


3-83 
3.88 

3-93 


1562.6 
1600.0 
1639.7 


3.83 
3.88 

3-93 


1568.5 
1601.9 
1640.7 


3.84 
3.88 

3-93 


1564.5 
1602.9 
1641.8 


3.84 
3.89 

3-93 


1565.6 
1604.0 
1642.9 


3.84 
3.89 

3-94 


85 
86 
87 


1677.2 
1716.9 
1757.0 


3-97 

4.02 

4.06 


1678.0 
1717.8 
1757.9 


3-97 
4.02 

4.06 


1679.0 
1718.7 
1758.9 


3-97 
4.02 

4.07 


1680.0 
1719.8 
1760.0 


3.98 
4.02 
4.07 


1681.1 
1720.9 
1761.1 


3.98 
4.03 
4,07 


1682.8 
1722.1 
1762.4 


3.98 
4,03 

4.07 


88 
80 
90 


1797.7 
1888.8 
1880.8 


4.11 

4.16 
4.20 


1798.6 
1839.7 
1881.8 


4.11 
4.16 
4.20 


1799.6 
1840.7 
1882.3 


4.11 
4.16 
4.21 


1800.7 
1841.8 
1888.5 


4.11 
4.16 
4.21 


1801.9 
1848.0 
1884.7 


4.12 
4.16 
4.21 


1808.1 
1844.3 
1886.0 


4.12 

417 
4.21 


01 
02 

08 


1922.8 
1964.8 
2007.8 


4.25 
4.29 

4.34 


1928.8 
1965.8 
2008.8 


4.1s 
4.30 

4.34 


1924.4 
1966.9 
2009.9 


4.»5 
4.30 

4-35 


1925.5 
1968.1 
2011.1 


4.26 
4.30 

4.35 


1926.8 
1969.4 
2012.4 


4.26 
4.30 
4.35 


1928.2 
1970.8 
2018.8 


4.26 

4.3' 
4.35 


04 
05 
06 


2051.2 
2095.0 
2139.4 


4.39 
4.43 
4.48 


2052.2 
2096.1 
2140.5 


4.39 
4-44 
4.48 


2058.8 
2097.8 
2141.7 


4.39 
4.44 
4-49 


2054.6 
2098.5 
2148.0 


4.39 
4.44 
4.49 


2055.9 
2099.9 
2144.4 


4.40 
4.44 
4.49 


2067.4 
2101.4 
2145.9 


.4.40 

4.45 
4-49 


07 
08 
00 


2184.2 
2229.4 
2275.2 


4.53 
4-57 
4.62 


2185.8 
2280.6 
2276.8 


4.53 
4.58 
4.62 


2186.5 
2281.8 
2277.6 


4.53 
4.58 
4.62 


2187.8 
2238.2 
2279.0 


4.53 
4.58 
4.63 


2189.3 
2284.6 
2280.5 


4.54 
4.58 
4.63 


2190.8 
2286.2 
2282.1 


4.54 

4-59 
4.63 


160 
161 
109 


2321.4 
2868.0 
2415.2 


4.67 

4.7* 
4.76 


2822.6 
2869.2 
2416.4 


4.67 

4.71 
4.76 


2828.8 
2870.6 
2417.7 


4.67 
4.72 

4.76 


2325.8 
2872.0 
2419.2 


4.67 
4.7a 
4.77 


2326.8 
2373.6 
2420.8 


4.68 

4.7* 
4-77 


2828.4 
2876.2 
2422.6 


4.68 

4.73 
4.77 


166 
104 
105 


2462.7 
2510.8 
2559.8 


4.81 

4.8s 
4.90 


2464.0 
2612.1 
2560.6 


4.81 

4.85 
4.90 


2465.4 
2518.5 
2562.0 


4.81 
4.86 
4,90 


2466.9 
2515.0 
2568.6 


4.81 
4.86 

4.9' 


2468.5 
2516.6 
2565.8 


4.82 
4.86 
4.91 


2470.2 
2618.4 
2667.1 


4.82 

4.87 
4.91 


166 
107 
108 


2608.8 
2657.7 
2707.6 


4.94 
4-99 
5-04 


2609.6 
2659.1 
2709.0 


4.9s 
4-99 
504 


2611.1 
2660.6 
2710.5 


4.95 
5.00 

5-«H 


2612,7 
2662.2 
2712.2 


4.95 
5.00 

5-05 


2614.4 
2668.9 
2718.9 


4.96 
5.00 

5-05 


2616.2 
2665.8 
2715.9 


4.96 

5.01 

505 


160 
110 
111 


2758.0 
2808.9 
2860.2 


5.08 

5'3 
5.18 


2759.4 
2810.8 
2861.6 


5.09 

S«3 
5.18 


2761.0 
2811.9 
2868.2 


5.09 

5H 
5.18 


2762.6 
2818.6 
2864.9 


509 
5H 
5»9 


2764.4 
2815.4 
2866.8 


5.10 

5-H 
519 


2766.4 
2817.4 
2868.8 


5.10 

5-»5 
5 >9 


119 
113 
114 


2911.9 
2964.2 
8016.9 


5.22 
5.27 
5-3* 


2918.4 
2965.7 
3018.4 


5»3 
5.27 

5-3* 


2915.0 
2967.8 
8020.1 


5*3 
5.28 

5-3» 


2916.8 
2969.1 
8021.9 


5.»3 
5.28 

5-3» 


2918.7 
2971.1 
3028.9 


514 
S.28 

5-33 


2920.8 
2978.2 
8026.0 


5*4 
5.29 

5-33 


115 
116 
117 


8070.0 
8128.6 
8177.7 


536 

S-4« 
5.46 


8071.6 
8125 2 
8179.8 


5-37 
S-4I 
5.46 


8078.3 
8127.0 
8181.1 


5-37 

5-4' 
5.46 


8075.1 
8128.9 
3183.0 


5-37 

5-4» 
5.46 


8077.2 
8180.9 
8185.1 


5-37 
5-4a 
5-47 


8079.8 
8188.1 
8187.4 


5.38 
5-43 
5-47 


118 
110 
190 


8232.8 
8287.8 
8342.8 


5-50 
5-55 
5- 59 


8283.9 
8289.0 
8844.5 


S-50 

5- 55 
5.60 


8286.7 
8290.8 
3846.3 


5-5' 

5-55 
5.60 


8287.7 
3292.8 
8848.4 


5-5' 
5.56 

5.60 


8289.8 
8294.9 
8850.6 


55« 

5.56 

5.61 


8242.1 
8297.8 
8862.9 


5- 5a 
5.56 

5.6. 


r*^ 


12» 




13** 


14* 


16« 


ie« 


17c 


► 



147 



Whole Sections- 



lEIIS. 


18° 


19' 


30" 


21° 


32° 


i 

s 
s 


0.2 
0.9 
2.1 


o.i6 


0.2 

0.9 
2.1 


07 
ifi 


0.2 
0.9 
2.1 


0.16 


0.2 
0.9 
2.1 


0.07 


0.2 . 
0.9 . 
2.1 < 


4 
S 

c 


a.T 

6.8 
S.4 


a.i6 

O.JO 


8.7 

6.8 

B.4 


16 
30 


1.7 
6.8 
8.4 


ai6 
0.30 


8.7 
6.8 
8.4 


o!.6 
0.30 


8.7 . 

5.8 < 

6.4 < 


• 


11.4 
14.9 
1S.9 


O.JS 

0.40 
0.44 


11.4 0. 
14.9 
18.9 Q 


3i 

40 

4+ 


11.4 
14.9 
I8.B 


0-3S 
0.40 
0.44 


11.4 
16.0 
1B.9 


0.3s 
0.40 
0-44 


11.6 < 
15.0 < 
18.9 < 


19 
11 
11 


2S.8 
28.2 
8S.6 


0.49 


28.8 
28.2 
83.6 


49 

It 


28.8 
28.2 
88.6 


0.49 


28.4 

28.8 
88.6 


0.49 


23.4 < 
28.8 < 
33.7 < 


18 
U 
15 


89.4 

45.7 
52.4 


0.6 J 

o.6g 
0.71 


89.4 Q 
45.7 

62.5 


61 
68 


89.4 
45.7 
52.6 


0.71 


39.5 
45.8 
62.6 


°1l 

0.7a 


89.5 t 
45.8 > 
62.8 ■ 


1« 
11 
18 


69.7 

67.8 
T6,5 


til 

0.86 


69.7 
67.4 
76.6 


77 

ii 

86 


69.8 
67.6 
75.6 


0.77 
0.81 
0.86 


59.6 
67.6 
75.7 


0.77 

O.I6 


69.9 . 
67.6 1 
76.8 < 


1> 

90 


84. 1 
98.2 

102.8 


0.91 
0.96 


84.2 
98.8 
102.8 . 


96 


84.8 
9S.4 
102.B 


0.91 


8*8 
98.6 
108.0 


0.91 

0.96 


84.4 ■ 
«3.6 < 
103.1 : 


99 
» 

94 


112.8 

128.S 
184.2 


I OS 
1. 14 


112.9 ■ 
128.4 I 
1S4.8 1 


OS 
1+ 


118.0 
128.6 
184.4 


1.0s 
1.14 


118.1 
128.6 
184.6 


1.05 

1. 14 


113.2 . 

128.7 i 
184.7 ) 


95 

91 


J46.6 
167.6 

169.9 


1.19 


145.8 I 
167.6 I 
170.0 1 


"9 

li 


145.9 
167.8 
170.2 


1.19 

'H 
i.ig 


146.0 
157.9 
170.8 


1.19 

1.14 

1.18 


146.2 1 
158.1 . 
170.5 : 


98 

9B 
U 


1B2.7 
196.0 
209.7 


1.33 

'57 

1.41 


182.8 I 

196.1 I 

206.9 I 


1^ 

4» 


183.0 
196.8 
210.1 


1.33 
138 
l.4» 


1BS.2 
196.5 
210.8 


111 

"■43 


1884 1 
196.7 1 
210.5 1 


tl 
89 
S3 


223.9 

288.6 
26S.B 


•■47 


234.1 I 
233.8 I 
264.0 I 


56 


224.3 
239.0 

264.2 


■-+7 

•■■11 


224.6 
289.2 
264.4 


"■47 

'■S> 

"■S7 


224.7 1 
289.5 . 
264.7 1 


84 
•5 
88 


269.4 
286.4 
802.0 


1.(1 

..6s 


269.6 , 

286.7 1 
802.2 1 


til 
66 


269.8 
285.9 
802.6 


1. 61 

1.70 


270.1 
286.2 
802.8 


1.61 
1.66 
1.71 


270.4 1 

286.6 J 
808.1 1 


88 
19 


SI9.0 
886.6 
8M.4 


"■75 


8198 1 
886.8 1 
864.7 1 


11 


81B.6 
887.1 
865.0 




819.8 
837.4 
865.4 


■■■5 


320.2 ] 
887.7 1 
866.7 . 


40 
41 
49 


872.8 
891.7 
411.0 




873.1 1 
892.0 1 
411.4 I 


•9 
It 


878.6 
892.4 
411.7 


..1, 


878.8 
892.7 
412.1 


■ Is 

"■94 
1.99 


374.2 1 
898.1 , 
412.6 1 


48 
44 
45 


480.B 
451.1 
471.9 


1.03 

1.07 
1.11 


481.2 1 
461.5 ^ 
472.2 1 


03 
□8 


431.6 

451 .9 
472.7 


13 


482.0 

462.8 
47S.1 


"1 

1.13 


432.4 : 
452.8 1 
478.6 ! 


40 
4T 

48 


49S.1 
6H.7 

S86.e 


J. 17 
i.»6 


493.6 1 
6I.''>.2 1 
537.3 1 


iti 


498.B 
516.fi 
687.8 


1.17 
i!i6 


494.4 
616.1 
638.3 


1.17 

a. 17 


494.9 ; 
516.6 : 
588.8 : 


49 
50 
51 


669,6 
682.5 
606.1 


1,31 

1.40 


559.9 1 
&S3.0 1 
606.6 1 


3' 
36 

♦0 


560.4 
583 5 

607.1 


1.31 
1.36 

1.40 


661.0 
584.1 
607.7 


1.31 
1.36 

1.41 


561.6 i 

584.7 ! 

608.8 : 


59 
58 
54 


'680.1 
G54.8 

670.5 


>-4S 
1.49 
»-S4 


680.0 1 

666.1 1 

680.0 a 


45 
SO 
54 


631.2 
655.7 
680.6 


1-45 

1.50 
»-S4 


681-7 
■656.3 
681.8 


»-4S 
1.50 

»ss 


682.4 : 
666.9 ; 
682.0 : 


55 

50 
SI 


7(M-fl 
780.7 
767.1 


»S9 


706.5 1 
731.3 1 
767.7 1 


68 


706.1 
782.0 
758.4 


1.59 
164 
1.68 


706.7 
782.7 
759.1 


1.59 

1.64 

1.69 


707.4 : 

783.4 ; 

769.5 : 


58 
St 

M 


783.9 
811.1 

888.9 


1.73 

».77 
i.gi 


784.6 1 
811.8 « 
889.0 1 


81 


785.2 
812.5 
840.8 


l-'l 

3.gl 


786.9 
813.8 
841.1 


s 


786.7 ; 
814,1 : 
841.9 ; 


WB 


18= 




19° 


2ff> 


21° 


afl° 



TABLE XL 



Whole Sections. 



Side Slope i to L 



sun. 

01 
OS 
OS 


18*> 


19** 


20*» 


4 

2r 


22* 


23- ll 


867.1 
895.7 
924.9 


».87 
1.96 


867.8 2. 

896.5 2. 

925.6 2. 


«7 
92 

96 


868.6 
897.2 
926.4 


2.87 
2.92 
2.96 


869.3 
898.1 
927.3 


2.87 
'2.92 
2.97 


870.2 
899.0 
928.2 


2.88 
2.92 
2.97 


871.1 
899.9 
929.2 


2.88 
2.93 
2.97 


04 
05 
00 


954.4 

984.5 
1015.0 


3.01 
3.10 


955.2 3. 

985.3 3. 
1015.9 3 


01 
06 
.10 


956.1 

986.2 

1016.8 


3.01 

3.06 
3.10 


957.0 

987.1 

1017.7 


3.01 
3.06 
3.11 


957.9 

988.1 
1018.7 


3.02 
3.06 
3.11 


958.9 

989.1 

1019.8 


3.02 
3.07 
3.11 


07 
08 
00 


1046.0 
1077.5 
1109.4 


3»5 
3»9 
3-»4 


1046.9 3 
1078.4 3 
1110.8 3 


"9 

.24 


1047.8 
1079.3 
1111.3 


3M 

3.20 

3-»4 


1048.8 
1080.3 
1112.8 


3»5 

3.20 

3*5 


1049.8 
1081.4 
1118.4 


3.16 
3.20 

3»S 


1050.9 
1082.6 
1114.6 


3.16 
3.21 

3-45 


70 
71 
79 


1141.8 
1174.7 
1208.0 


3.29 

3-33 
3.38 


1142.7 3 
1175.6 3 
1209.0 3 


■19 

•33 
.38 


1148.7 
1176.6 
1210.0 


3.29 

3-34 
3.38 


1144.8 
1177.7 
1211.2 


3.29 
3-34 
3-39 


1146.0 
117*8.9 
1212.4 


3-30 
3-34 
3-39 


1147.2 
1180.2 
1218.7 


3-30 
3-35 
3-39 


78 
74 
75 


1241.8 
1276.0 
1810.7 


3-43 
3-47 

3-5* 


1242.8 3 
1277.1 3 
1811.8 3 


•43 
•47 

■5* 


1243.9 
1278.2 
1313.0 


3-43 
3.48 

3-5* 


1245.0 

1279.4 
1314.2 


3-43 
3.48 
3-53 


1246.8 
1280.7 
1815.5 


3-44 
3.48 

3-53 


1247.6 
1282.0 
1816.9 


3-44 
3-49 
3-54 


70 
77 

78 


1845.9 
1881.6 
1417.7 


3-57 
3.61 

3.66 


1347.0 3 

1382.7 3 

1418.8 3 


■57 
.61 

.66 


1848.2 
1383.9 
1420.1 


3-57 
3.62 

3.66 


1349.5 
1385.2 
1421.4 


3-57 
3.62 

367 


1850.8 
1386.6 
1422.9 


3.58 
3.62 
3.67 


1352.3 
1888.1 
1424.4 


3.58 

3-63 
3.68 


70 

80 
81 


1454.8 
1491.8 
1528.8 


3-7« 

3-75 
3.80 


1455.5 3 
149'2.5 3 
1530.1 3 


■71 

•75 
.80 


1456.7 
1493.9 
1531.4 


3-7' 
3.76 

3.80 


1458.1 
1495.3 
1582.9 


3-71 
3-76 
3.81 


1459 6 
1496.8 
1534.4 


3.72 

3-77 
3.81 


1461.1 
1498.3 
1536.0 


3.72 

3-77 
3.82 


89 
83 
84 


1566.8 
1605.3 
1644.2 


3.84 
3.89 

3-94 


1568.1 3 
1606.6 3 
1645.5 3 


.85 

.89 

■94 


1569.5 
1608.0 
1647.0 


3.85 
3.90 
3-94 


1570.9 
1609.5 
1648.5 


3.8$ 
3.90 

3-95 


1572.5 
1611.1 
1650.2 


3.86 
3.91 

3-95 


1574.2 
1612.8 
1651.9 


3.86 

3-9' 
3.96 


85 
80 

87 


168S.6 
1723.4 
1768.7 


3.98 
4.03 
4.08 


1684.9 3.99 
1724.8 4.03 
1765.2 4.08 


1686.4 
1726.3 
1766.7 


3-99 

4.04 

4.08 


1688.0 
1728.0 
1768.4 


4.00 
4.04 
4.09 


1689.7 
1729.7 
1770.1 


4.00 
4.05 
4.09 


1691.6 
1731.5 
1772.0 


4.00 
4.05 
4.10 


88 
80 
00 


1804.5 
1845.7 

1887.5 


4.11 

4-17 
4.21 


1806.0 4 
1847.3 4 
1889.0 4 


«3 

.17 
.22 


1807.6 

1848.9 
1890.7 


4.13 
4.18 
4.22 


1809.8 
1850.6 
1892.4 


4.14 
4.18 

4.»3 


1811.1 
1852.5 
1894.3 


4.14 
4.19 
4-a3 


1813.0 
1854.4 
1896.3 


4.14 
4.19 
4,24 


01 
09 

OS 


1929.6 
1972.8 
2015.4 


4.26 

4.31 

4.36 


1981.2 4.27 
1973.9 4.31 
2017.0 4-36 


1982.9 
1975.6 
2018.8 


4.27 

4-3* 
4.36 


1934.7 
1977.5 
2020.7 


4.28 
4.32 

4.37 


1986.7 
1979.5 
2022.7 


4.28 

4.33 
4-37 


1988.7 
1981.6 
2024.9 


4.28 

4-33 
4.38 


04 
05 
00 


2059.0 
2108.0 
2147.5 


4.40 

4.45 
4.50 


2060.6 4.41 

2104.7 4.45 
2149.3 4.50 


2062.4 
2106.6 
2151.1 


4.41 

4.46 

4.5<> 


2064.4 
2108.5 
2158.2 


4.42 
4.46 

451 


2066.5 
2110.7 
2155.3 


4.42 

4-47 
4.5" 


2068.6 
2112.9 
2167.6 


4.42- 

4-47 

4.51 


07 
08 
00 


2192.5 
2237.9 
2283.8 


4.54 

4-59 
4.64 


2194.8 4.55 
2289.7 4.59 
2285.7 4.64 


2196.2 
2241.7 
2287.7 


4.55 
4.60 

4.64 


9198.3 
2248.8 
2289.8 


4.56 
4.60 
4.65 


2200.5 
2246.1 

2292.1 


4.5« 
4.61 

4.65 


2202.8 
2248.4 
2294.6 


4.57 
4.61 

4.66 


100 
101 
109 


2830.2 
2877.0 
2424.3 


4.68 

4-73 
4.78 


2882.1 4.69 
2879.0 4.73 
2426.3 4.78 


2884.1 
2381.1 
2428.4 


4.69 

4-74 
4.78 


2336.8 
2883.8 
2430.7 


4.70 
4.74 
4-79 


2838.7 
2385.7 
2433.2 


4.70 

4.75 
4.79 


2841.2 
2888.2 
2435.7 


4.71 

4.75 
4.80 


108 
104 
105 


2472.1 
2520.8 
2569.0 


4.82 
4.87 
4.92 


2474.1 4-83 
2522.4 4.87 
257L1 4.92 


2476.8 
2524.6 
2678.4 


4.83 
4.88 

4.93 


2478.6 
2527.0 
2575.8 


4.84 
4.88 

4.93 


2481.1 
2529.5 
2578.4 


4.84 
4.89 

4.93 


2488.7 
2532.2 
2581.1 


4.85 
4.89 

4.94 


100 
107 
108 


2618.2 
2667.8 
2717.9 


4.96 
5.01 
5.06 


2620.3 4 
2670.0 s 
2720.2 5 


•97 

.01 

.06 


2622.6 
2672.4 
2722.5 


4.97 
5.02 

5-07 


2625.1 
2674.9 
2725.1 


4.98 

5.02 

5-07 


2627.7 
2677.6 
2727.8 


4.98 
503 
5-07 


2630.5 
2680.4 
2730.7 


4.99 

5.03 

5.08 


100 
110 
HI 


2768.5 
2819.5 
2871.0 


5.10 

SM 
5.20 


2770.8 5 
2821.8 5 
2878.4 5 


.11 

'5 

.2C 


2778.2 

2824.3 
2875.9 


S.ii 
5.16 
S.21 


2775.8 
2827.0 

2878.6 


5.12 
S.16 
5.21 


2778.6 
2829.8 
2881.5 


5.12 

5-*7 
5.22 


2781.6 
2832.8 
2884.5 


5'3 

5->7 
5.22 


119 

lis 

114 


2928.0 
2975.4 
8028.8 


5-H 
5.29 

5-34 


2925.4 5 
2977.9 5 
8030.8 5. 


15 

»9 

34 


2927.9 
2980.5 
8033.5 


5a5 
530 
5-35 


2930.7 
2983.8 
8086.3 


S.26 

5-30 
5-35 


2938.6 
2986.3 
3089.3 


5.26 

5-3i 
5.36 


2986.7 
2989.4 
3042.6 


5.27 

5-3' 
5.36 


115 
110 
117 


8081.7 
8185.5 
8189.8 


5.38 

5-43 
5.48 


8084.2 5. 
8138.1 5. 
8192.4 5. 


39 

<3 
48 


8086.9 
8140.8 
8195.2 


5-39 
5-44 
5-49 


8089.8 
8148.8 
3198.2 


5-40 
5-44 
5-49 


8092.9 
8146.9 
8201.4 


5-40 
5-45 
550 


8096.2 
3150.3 
3204.8 


5-41 

5-45 
5.50 


118 
110 
190 

WWL 


8244.6 
6299.8 
8355.5 


5-5» 
S-57 
5.62 


8247.2 5. 
8302.5 5. 
8358.2 5. 


53 
57 
62 


8250.1 
8805.4 
8361.2 


5-53 
558 

5.63 


8253.1 
8308.5 
8364.3 


554 
5.58 

5.63 


3256.4 
3311.8 
8367.7 


5-54 

5-59 
S.64 


8269.8 
8315.8 
3871.3 


5-55 
5.60 

5.64 


18« 




19« 




2Xy 


2V 


22* 


28** 





149 




TABLE XL 



Whole Sections. 



Side Slope i to 1 



8118. 



1 
3 
S 

4 
5 
• 

1 
8 
9 

10 
11 
U 

IS 
U 
15 

16 
17 

18 

19 



n 



u 

u 

28 



SI 



84 
85 



87 

88 



40 
41 
43 

48 
44 
45 

40 
47 

48 

40 
50 
51 

52 
58 
54 

65 

50 
57 

58 
50 



24' 



8UI8. 



0.2 0.07 
0.9 0.12 
2.1 0.16 



8.8 
5.9 
8.4 

11.5 
16.0 
19.0 

28.4 
28.4 
88.8 

89.6 
46.9 
62.7 

60.0 
67.7 
76.9 

84.6 

98.8 

108.4 

118.4 
124.0 
185.0 

146.6 
158.4 
170.9 

188.8 
197.1 
210.9 

225.2 
240.0 
256.2 

270.9 
287.1 
808.8 

820.9 
888.5 
856.5 

876.0 

894.0 
418.5 

488.4 
458.8 
474.6 

496.0 
517.8 
540.0 

562.8 
586.0 
609.6 

688.8 
668.4 
688.5 

709.0 
786.0 
761.6 

788.5 
816.9 
848.8 



0.21 
0.26 
0.30 

0.35 
0.40 
0.45 

0.49 
0.54 
0.59 

0.63 
0.68 

0-73 
0.77 
0.82 
a87 

0.91 
0.96 
.01 

•05 
.10 

.20 
.24 

•»9 

•34 
.38 

•43 



•5» 
•57 

.62 
.66 

•71 

.76 
.80 
.85 

90 

•95 
•99 
2.04 
2.09 
2.13 

2.18 
2.23 
2.27 

2.32 
2.37 
2.41 

2.46 
2.51 

»-5S 
2.60 
2.65 
2.70 

2.74 
2.79 
2.84 



26< 



24' 



0.2 Q.07 
0.9 0.12 
2.1 0.16 



8.8 
6.9 
8.4 

11.5 
16.0 
19.0 

28.5 
28.4 

sa.s 

89.7 
46.0 
52.8 

60.1 
67.8 
76.0 

84.7 

98.9 

108.6 

118.6 
124.1 
185.2 

146.7 
168.6 
171.1 

184.0 
197.4 
211.2 

225.6 
240.8 
266.6 

271.8 
287.6 
804.1 

821.8 
888.9 
866.9 

876.6 
894.6 
414.0 

488.9 
464.8 
475.2 

496.6 
618.4 
540.7 

663.4 
586.7 
610.4 

684.5 
659.2 
684.8 

709.9 
786.9 
762.4 

789.4 
816.9 
844.8 



0.21 
0.26 
0.31 

0-35 
0.40 

0.45 

0.49 
0.54 
0.59 

o 63 
0.68 

0-73 
0.77 
0.82 
0.87 

0.92 
0.96 
.01 

.06 
.10 

•«5 

.20 

.29 

•34 
.38 

•43 

.48 

•53 
•57 

.62 

.67 

•71 

.76 
.81 
.85 

.90 

•95 
•99 
2.04 
2.09 
2.14 

2.18 
2.23 
2.28 

2.32 
2.37 
2.42 

2.46 
2.51 
2.56 

2.60 
2.65 

2.70 

2.75 
2.79 
2.84 



26< 



26' 



0.2 0.07 
0.9 0.12 
2.1 0.16 



8.8 
59 
8.6 

11.6 
15.0 
19.0 

23.5 
28.4 
88.8 

89.7 
46.1 
52.9 

60.2 
67.9 
76.1 

84.8 

94.0 

108.6 

118.7 
124.3 
185.8 

146.9 
158.8 
171.8 

184.2 
197.6 
211.6 

226.8 
240.6 
266.9 

271.6 
287.8 
804.6 

821.7 
839.8 
357.4 

376.0 
895.0 
414.6 

484.6 
454.9 
476.8 

497.2 
519.1 
541.4 

664.2 
587.4 
611.2 

635.4 
660.0 
686.2 

710.8 
786.9 
768.4 

790.6 
817.9 
845.9 



0.21 
0.26 
0.31 

0-35 
0.40 

0.4.5 

0.49 
0.54 
0.59 

0.63 
0.68 

©•73 
0.78 
0.82 
0.87 

0.92 
0.96 
.01 

.06 
.10 

•»5 
.20 

•*5 
.29 

•34 

39 

•43 

.48 

•53 

•57 

.62 

■67 
.72 

■76 
.81 
.86 

.90 

95 
2.00 

2.04 
2.09 
2.14 

2.19 

2.23 
2.28 

*-33 
2.37 

2.42 

2.47 
2.51 
2.56 

2.61 
2.66 

2.70 

2.75 
2.80 
2.84 



27* 



26' 



0.2 
0.9 
2.1 

8.8 
5.9 
8.5 

11.5 
15.1 
19.1 

28.6 
28.5 
88.9 

89.8 
46.1 
52.9 

60.2 

68.0 
76.2 

84.9 

94.1 

108.8 

118.9 
124.6 
135.5 

147.1 
169.1 
171.5' 

184.6 
197.9 
211.8 

226.1 
240.9 
266.2 

272.0 
288.2 
804.9 

822.1 
889.8 
867.9 

876.5 
395.5 
415.1 

436.1 
456.6 
476.6 

497.9 
619.8 
642.1 

566.0 
688.2 
612.0 

636.2 
661.0 
686.1 

711.8 
787.9 
764.6 

791.6 
819.1 
847.1 



0.07 
0.12 
0.16 

0.21 
0.26 
0.31 

0-35 
0.40 

©•45 
0.49 
0-S4 
0-59 
0.64 
0.68 
0.73 

0.78 
0.82 
0.87 

0.92 
0.96 
.01 

.06 
.11 

•"5 

.20 

•*5 
.29 

•34 
•39 
.44 

4« 

•53 
.58 

.62 

.72 

.76 
.81 
.86 

•9« 

•95 
2.00 

2.05 
2.09 
2.14 

2.19 

2.24 
2.28 

2.33 
2.38 
2.42 

2.47 
2.52 
2.56 

2.61 
2.56 
2.71 

2.75 
2.80 
2.85 



28' 



27* 



0.2 0.07 
0.9 0.12 
2.1 0.16 



3.8 
6.9 
8.6 

11.6 
15.1 
19.1 

23.6 
28.6 
88.9 

89.8 
46.2 
68.0 

60.3 
68.1 
76.8 

86.1 

94.8 

103.9 

114.1 
124.7 
186.7 

147.8 
159.8 
171.8 

184.7 
198.2 
212.1 

226.5 
241.8 

266.6 

272.4 
288.7 
805.4 

322.6 
840.8 
858.4 

377.0 
396.1 
415.7 

435.7 
456.2 
477.2 

498.6 
620.6 
542.9 

565.8 
689.1 
612.0 

637.2 
661.9 
687.1 

712.8 
789.0 
766.6 

792.7 
820.3 
848.3 



0.21 
0.26 
0.31 

0.3s 
0.40 
0.45 

0-49 
0.54 

0.59 

o 64 
0.68 
0.73 

0.78 
0.82 
0.87 

a 92 

0.97 
.01 

.06 
.11 

»5 

.20 

•»5 
.30 

•34 
•39 
•44 

43 
•53 
.58 

.63 
.67 

.72 

•77 
.81 

.86 

•9> 
.96 

2.00 

2.05 
1.10 
2.14 

2.19 

2.24 
2.29 

a- 33 
2.38 

2.43 

2.47 
2.52 

^•57 

2.62 
2.66 
2.71 

2.76 
2.80 
2.85 



28' 



29* 



0.2 
0.9 
2,1 

8.8 
5.9 
8.5 

11.6 
15.1 
19.1 

23.6 
28.6 
84.0 

39.9 
46.8 
68.1 

60.4 
68.2 
76.6 

85.2 

94.4 

104.1 

114.2 
124.9 
136.9 

147.6 
169.5 
172.1 

185.0 
198.6 
212.4 

226.8 
241.7 
267.0 

272.8 
289.1 
806.9 

828.1 
340.8 
859.0 

877.6 
896.7 
416.8 

436.4 
466.9 
4n.9 

499.4 

621.4 
648.8 

666.7 
690.0 
613.9 

68^2 
668.0 
688.2 

718.9 
740.1 
766.8 

794.0 
821.6 
849.7 



0.07 
0.12 
0.17 

0.21 
0.26 
0.31 

0.35 
0.40 
0.45 

0.50 

0-54 
0.59 

0.64 
0.68 
0.73 

0.78 
0.83 

0^87 

0.92 
0.97 
.01 

.06 
.11 
.16 

.20 

•»5 

•30 

•35 

•39 
•44 

•49 
•53 
.58 

«3 
.68 

•7a 

•77 
.82 

.84 

•9" 
.96 

2.01 

2.05 
2.10 

«->5 

^19 

a. 24 
2.29 

»-34 

2.38 

2.43 

^4« 

»-53 

^S7 

2.62 

2.67 
2.71 

2.76 
2.81 

2.U 



20' 






160 



J 



tabu: XL 






Whole SectionB. 




Side Slope i to L 


8DIB. 

61 
62 
68 


240 


26*^ 


26* 


27^ 


28« 


29' 


» 


872.1 
901.0 
930.8 


a.88 
a.93 
a.98 


878.2 
902.1 
981.4 


2.89 
2.93 
2.98 


874.8 2.89 
908.2 2.94 
982.6 2.98 


876.6 
904.6 
988.9 


2.89 
2.94 
2.99 


876.8 2. 
905.8 2. 
985.8 2 


90 

95 
99 


878.2 
907.2 
98C.7 


2.90 
2.9s 
3.00 


64 
65 
66 


9«0.0 

990.8 

1021.0 


3.07 
3.1a 


961.2 

991.6 

1022.2 


3.03 
3.07 
3.12 


962.6 3.03 

992.8 3.08 

1028.6 3.13. 


968.8 

994.1 

1026.0 


3-04 
3.08 

3«3 


965.2 3. 

995.6 3. 

1026.5 3 


04 
.09 

'3 


966.7 

997.2 

1028.1 


3.04 
3.09 

3-H 


61 

68 
66 


1062.2 
10S8.8 
1116.0 


3.16 
3.21 
3.26 


1068.4 
1086.1 
1117.8 


3-»7 
3.21 

3.26 


1064.8 3.17 

1086.6 3.22 

1118.7 3.27 


1066.8 
1088.0 
1120.8 


3.18 

3.22 

3- 17 


1057.8 3 
1089.6 3 

1121.9 3 


18 

13 
.28 


1059.5 
1091.8 
1128.7 


3.19 

3*3 
3.28 


76 
71 

79 


1148.6 
1181.6 
1216.1 


3.3P 

3-35 
3.40 


1149.9 
1183.0 
1216.6 


3-3« 
3.36 

3.40 


1161.4 3.31 
1184.6 3.36 
1218.1 3.41 


1168.0 
1186.1 
1219.8 


3.32 

336 
341 


1154.7 3 
1187.9 3 
1221.6 3 


3* 
■37 
4» 


1166.6 
1189.7 
1228.5 


3-33 
3-37 
3-4» 


78 
74 
75 


1249.0 
1288.6 
1818.4 


3-45 
3-49 
354 


1260.6 
1286.1 
1820.0 


3-45 
3.50 

3.54 


1262.2 3.45 
1286.7 3.50 
1821.7 3.55 


1258.9 
1288.6 
1328.6 


3.46 

3-51 
3-55 


1255.8 3 
1290.4 3 
1326.6 3 


46 

•11 


1257.7 
1292.4 
1827.6 


3-47 
3-5» 
356 


76 

77 
78 


1868.8 
1889.7 
1426.0 


3-59 
3.63 

3.68 


1866.6 
1891.4 
1427.7 


3-59 
3-^4 
3.68 


1867.2 3.60 
1898.2 3.64 
1429.6 3.69 


1869.1 
1896.1 
1481.6 


3.60 
3.65 
3.69 


1861.1 3.61 
1897.1 1.65 
1488.7 3^70 


1868.2 
1899.8 
1485.9 


3.61 
3.66 

3-71 


76 

86 
81 


1462.8 
1600.1 
1687.8 


3-73 
3-77 
3.82 


1464.6 
1601.9 
1689.7 


3-73 
3.78 

3.83 


1466.6 3.74 
1608.8 3.78 

1641.7 3.83 


1468.6 
1605.9 
1648.8 


3-74 

3-79 
3.84 


1470.7 i 
1508.1 3 
1546.1 3 


•75 
•79 
^4 


1478.0 
1510.5 
1548.5 


3-75 
3.80 

3-85 


88 
88 

84 


1676.0 
1614.7 
1668.8 


3.87 

3-9» 
3.96 


1677.9 
1616.6 
1656.8 


3.87 
3.92 

3-97 


1680.0 3.88 
1618.7 3.92 
1668.0 3.97 


1682.2 
1621.0 
1660.8 


3.88 

3-93 
3.98 


1584.6 3 
1628.4 3 

1662.7 3 


89 

•94 
•98 


1587.0 
1625.9 
1665.8 


3.89 
3 94 
3-99 


85 
86 
87 


1698.4 
1788.6 
1774.1 


4.01 
4.05 
4.10 


1696.6 
1786.6 
1776.2 


4.01 
4.06 
4.11 


1697.7 4.02 
1787.9 4.07 
1778.6 4-»« 


1700.0 
1740.8 
1781.0 


4.02 

4.07 
4.12 


1702.6 4.03 
1742.8 4.08 
1788.6 ^12 


1706.2 
1745.6 
1786.4 


4.04 
4.08 

4^'3 


88 
80 
00 


1816.1 
1866.6 
1898.6 


4.15 

4.20 

4.14 


1817.8 
1868.8 
1900.8 


4.15 
4.20 

4.»5 


1819.6 4.16 
1861.2 4.21 
1908.8 4.25 


1822.2 
1868.8 
1905.9 


4.16 
4.21 
4.26 


1824.8 4-17 
1866.5 4.22 
1908.7 4.27 


1827.7 
1869.5 
1911.7 


4.18 
4 22 

4.27 


01 
02 
06 


1940.9 
1988.8 
2027.2 


4.29 
4.34 
4.3* 


1948.8 
1986.8 
2029.7 


4.29 
4.34 
4.39 


1946.8 4.30 
1988.8 4.35 
2082.8 4.39 


1948.6 
1991.6 
2085.1 


4.3' 
4.35 
4- 40 


1951.4 4.31 
1994.6 4.36 
2088.1 4.41 


1954.4 
1997.6 
2041.8 


4.34 

4.37 
4.41 


04 
05 

06 


2071.0 
2116.8 
2160.1 


V4 

4-5» 


2078.6 
2117.9 
2162.7 


4-44 
4.4« 
4.53 


2076.2 4.44 
2120.7 4-49 
2166.6 4.54 


2079.1 
2128.6 
2168.6 


4.45 
4-49 
4.54 


2082.2 4.45 
2126.7 4.50 
2171.7 4.55 


2086.4 
2180.0 
2175.1 


4.46 

4.51 1 
4.56 


07 
08 
00 


2206.8 
2261.0 
2297.2 


4.57 
4.62 

4.66 


2208.0 
2268.8 
2300.0 


4.58 
4.62 
4.67 


2210.9 4.58 
2266.7 4.63 
2808.0 4.68 


2218.9 
2259.8 
2806.2 


4.59 
4.64 

4.68 


2217.2 4.60 
2268.1 4.64 
2809.6 4.69 


2220.7 
2266.7 
2818.2 


4.60 

4.65 

4.70 


166 
101 
169 


2848.9 
2891.0 
2488.6 


4.71 

4.76 
4.80 


2846.7 
2398.9 
2441.6 


4-7* 
4.76 

4.8! 


2849.8 4.72 
2897.0 4.77 
2444.7 4.82 


2868.0 
2400.8 
2448.1 


4.73 
4.78 
4.82 


2856.5 4.74 
2408.8 4.78 
2461.7 4.83 


2360.1 
2407.6 
2455.5 


4.74 
4-79 
4.84 


166 
104 
165 


2486.6 
2686.1 
2684.1 


4.8s 
4.90 

4.9s 


2489.6 
2688.2 
2687.2 


4.86 
4.90 

4.95 


2492.9 4.86 
2541.6 4.91 
2690.6 4.96 


2496.8 
2545.0 
2594.2 


4.87 

4.9* 
4.96 


2600 4.88 
2548.7 4.92 
2598.0 4.97 


2608.9 
2552.7 
2602.1 


4.89 
4.93 
4.98 


166 
167 
168 


2688.6 
2688.6 
2788.9 

• 


4.99 
504 
5.09 


2686.8 
2686.7 
2787.2 


5.00 

505 
5.09 


2640.2 5.00 
2690.2 5.05 
2740.7 5.10 


2648 8 
2698.9 
2744.6 


5.01 
5.06 
5.11 


2647.7 5 
2697.9 5 
2748.6 5 


.02 
.07 
.11 


2651.9 
2702.1 
2752.9 


5.03 
5.07 
5.12 


166 
116 
111 


2784.7 
2886. 1 
2887.9 


5*3 

5.18 

5»3 


2788.1 
2889.6 
2891.4 


5«4 
5'9 
5»3 


2791.7 5.15 
2848.2 5.19 
2896.1 5.24 


2796.6 
2847.1 
2899.1 


515 

5.20 

5»5 


2799.7 5 

2851.8 5 
2908.4 5 


.16 
21 

15 


2804.1 
2855.8 
2907.9 


5-«7 
5.22 

5.26 


119 
118 
114 


2940.1 
2992.9 
8046.1 


5-»7 
5.32 

5-37 


2948.7 
2996.6 
8049.8 


5.28 

5-33 

5-37 


' 2947.6 5.29 
8000.4 5.33 
8068.7 5.38 


2961.6 
8004.6 
8058.0 


5.29 
5-34 
5-39 


2955.9 5 
8009.0 5. 
8062.4 5 


-30 

35 
40 


2960.6 
8018.7 
8067.2 


5-3" 
5.36 

540 


115 
116 
117 


8099.7 
8168.9 
8208.6 


5-41 
S.46 
5-5« 


8108.6 
8167.7 
3212.4 


5-4» 
5-47 
5*5« 


8107.6 5.43 
8161.8 5.47 
8216.6 5.52 


8111.8 
8166.2 
8221.0 


5-44 
5.48 

5-53 


8116.4 5. 
8170.8 c. 
8225.7 5 


44 
49 
54 


8121.8 
8175.8 
8280.8 


5-45 
5-50 
5-55 


118 
110 
190 

WD. 


8268.6 
8819.1 
8876.1 


5-55 
5.60 

5.65 


8267.6 
8828.2 
8879.8 


5.56 
5.61 

5.66 


8271.8 5.57 
8827.6 5.62 
8888.6 5.66 

• 


8276.8 
8882.1 
8888.8 


5.58 
S.62 

5.67 


8281.1 5. 
8887.0 5 
8898.8 5. 


58 

63 
68 


8286.8 
8842.2 
3898.6 


5-59 
5.64 

5.69 


240 


26'' 


26^ 


27^ 


28^' 


2r 
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TABLE XL 



Whole Seotioiui. 



Side Slope i to t 



sill. 



1 

8 

4 
5 

6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 

n 

18 
19 

n 

92 
S8 
24 

25 

26 

27 

28 



80 

81 
82 



84 
85 



87 

88 
89 

40 
41 
42 



44 
45 

46 
47 

48 

49 
50 
51 

52 
58 
54 

55 

56 
57 

58 
59 



8DI8. 



80' 



0.2 
0.9 
2.1 

8.8 
5.9 
8.6 

n.6 

16.1 
19.1 

23.6 
28.6 
84.0 

40.0 
46.3 
68.2 

60.6 
68.3 
76.6 

86.3 

94.6 

104.8 

•114.4 
126.1 
186.2 

147.8 
169.8 
172.8 

185.8 
198.8 
212.8 

227.2 
242.1 
267.4 

273.8 
289.6 
806.4 

823.6 
841.4 
869.6 

878.3 
897.4 
417.0 

487.1 
457.7 
478.7 

600.2 
622.2 
644.7 

667.6 
691.0 
614.9 

689.2 
664.1 
689.4 

716.1 
741.4 
768.1 

796.3 
822.9 
861.1 

SO' 



0.07 
0.1 a 
0.17 

0.2I 

o.i6 
o-3> 

0-35 
0.40 

0.45 

0.50 

054 
0.59 

0.64 
0.69 
0.73 

0.78 
0.83 
0.87 

0.92 
0.97 
.o» 

.06 
.11 
.16 

.21 

•»5 
.30 

•35 
•39 
•44 

•49 
•54 
.58 

.63 
.68 

•73 

•77 
.81 

.87 

91 
.96 

2.01 

2.06 
2.10 
2.15 

2.20 
2.25 
2.29 

a. 34 

a- 39 

^•43 

2.48 

a-53 
2.58 

2.62 
2.67 
2.72 

2.77 
2.81 
2.86 



81* 



0.2 
0.9 
2.1 

8.8 
6.9 
8.6 

11.6 
16.2 
19.2 

28.7 
28.7 
84.1 

40.0 
46.4 
68.3 

60.6 
68.4 
76.7 

86.6 

94.7 

104.4 

114.6 
126.3 
186.4 

148.0 
160.1 
172.6 

186.7 
1992 
218.1 

227.6 
242.6 
267.9 

273.8 
290.1 
806.9 

824.2 
842.0 
860.2 

878.9 
898.1 
417.8 

487.9 
468.6 
479.6 

601.1 
628.1 
646.6 

668.6 
692.1 
616.0 

640.4 
666.2 
690.6 

716.4 
742.7 
769.4 

796.7 
824.4 
862.6 

8r 



0.07 
0.12 

0.17 

0.21 
0.26 
0.31 

0.36 
0.40 

045 
0.50 
0.54 
0.59 

0.64 
0.69 

0.73 

0.78 
0.83 
0.88 

0.92 
0.97 
.02 

.07 
.11 
.16 

.21 
.26 

•30 

•35 

.40 



•49 

•54 

.<;9 
.63 

.68 

•73 

.78 
.82 

.87 

.92 

•97 
2.01 

2.06 
2. 1 1 
2.x6 

2.20 
2.25 

2. 30 

»34 

*-39 
2.44 

2.49 
2.53 
2.58 

2.63 
2.68 

2.72 

2.77 
2.82 
2.87 



32* 



0.2 
0.9 
2.1 

8.8 
6.9 
8.6 

11.6 
16.2 
19.2 

28.7 
28.7 
84.2 

40.1 
46.6 
53.4 

60.7 
68.6 
76.9 

86.7 

94.9 

104.6 

114.8 
126.6 
186.7 

148.3 
160.4 
178.0 

186.0 
199.6 
213.6 

228.0 
248.0 
268.4 

274.8 
290.7 
807.6 

824.8 
842.6 
860.9 

879.6 
898.9 
418.6 

438.7 
469.4 
480.6 

602.1 
624.1 
646.7 

669.7 
693.2 
617.1 

641.6 
666.6 
691.9 

717.7 
744.1 
770.9 

798.2 
826.9 
864.2 

82< 



0.07 
0.12 
0.17 

0.21 
0.26 
0.31 

0.36 
0.40 
0.45 

0.50 

©•55 
0.59 

0.64 
0.69 
0.74 

0.78 
0.83 
0.88 

0.93 
0.97 
.02 

.07 

.12 
.16 

.21 
.26 
.30 

•35 
.40 

•45 

•49 
•54 
•59 

.68 

•73 

.78 
.83 

.87 
.92 

•97 
2.02 

2.06 
2.11 
2.x6 

2.21 
2.25 
2.30 

a- 35 
2.40 

2.44 

2.49 

^•54 
2.59 

2.63 
2.68 
2.73 

2.78 
2.82 
2.87 



38' 



0.2 
1.0 
2.1 

8.8 
6.9 
8.6 

11.6 
16.2 
19.8 

28.8 
28.8 
84.2 

40.2 
46.6 
68.6 

60.9 
68.7 
77.0 

86.8 

95.1 

104.8 

116.1 
126.8 
186.9 

148.6 
160.7 
178.8 

186.4 
199.9 
214.0 

228.6 
243.6 
268.9 

274.8 
291.2 
80&1 

826.6 
843.3 
861.6 

880.4 
899.7 
419.4 

489.6 
460.8 
481.4 

608.1 
626.2 
647.8 

670.8 
694.4 
618.4 

642.9 
667.8 
693.8 

719.2 
746.6 
772.4 

799.8 
827.6 
866.9 

33' 



0.07 
0.12 
0.X7 

0.21 
0.26 
0.31 

0.36 
0.40 
0.45 

0.50 
0.55 
0.59 

0.64 
0.69 

0.74 

0.78 
0.83 
0.88 

0.93 
0.97 

.02 
.07 

.12 
.16 

.21 
.26 

•3» 

•36 

.40 

•45 

•50 
.55 
•59 

.64 
.69 

•74 

.78 

.83 
.88 

•93 
•97 

2.02 

2.07 
2.12 
2.1.6 

2.21 
2.26 

a.3» 

a- 35 
2.40 

a.45 

2.50 

a. 54 

a- 59 

2.64 
2.69 

a. 73 
2.78 
2.83 
2.88 



84' 



0.2 
1.0 
2.1 

8.8 
6.0 
8.6 

11.7 
16.2 
19.3 

23 8 
28.8 
84.3 

40.8 
46.7 
68.6 

61.0 
68.9 
77.2 

86.0 

96.8 

106.1 

116.8 
126.0 
187.2 

148.9 
161.1 
178.7 

186.8 
200.4 
214.4 

229.0 
244.0 
269.6 

276.4 
291.9 
808.8 

826.2 
844.0 
862.4 

881.2 
400.6 
420.8 

440.6 
461.8 
482.6 

604.2 
626.3 
648.9 

672.1 
696.6 
619.7 

644.2 
669.8 
694.8 

720.7 
747.2 
774.1 

801.6 
829.4 
867.7 

84' 



0.07 

0.X2 
0.17 

0.21 
0.26 
0.31 

0.36 
0.41 
0.45 

0.50 
0.55 
0.60 

0.64 
0.69 

0.74 

0.79 
0.83. 
0.88 

0.93 
0.98 
.02 

.07 
.12 

•»7 

.22 
.26 

•3» 

.36 
•41 
•45 

•50 

•55 
.60 

.64 
.69 

•74 

•79 
.83 

.88 

•93 
.98 

2.03 

2.07 
2.12 
2.17 

2.22 
2.26 
a. 31 

2.36 
2.41 

a-45 

2.50 

a.55 
2.60 

2.64 
2.69 

a. 74 

a. 79 
2.84 

2.88 



85< 



0.2 
1.0 

2.1 

8.8 
6.0 
8.6 

11.7 
16.8 
19.3 

28.9 
28.9 
84.4 

40.4 
46.8 
68.7 

61.1 
69.0 
77.4 

86.2 

96.6 

106.3 

116.6 
126.8 
187.6 

149.2 
161.4 
174.1 

187.2 
200.8 
214.9 

229.6 
244.6 
260.1 

276,1 
292.6 
809.6 

826.9 
844.8 
868.2 

882.1 
401.4 
421.2 

441.6 
462.8 
488.6 

605.8 
627.6 
660.2 

678.4 
697.0 
621.1 

646.7 
670.8 
696.8 

722.4 
748.9 
776.9 

808.8 
831.8 
869.7 

86' 



0.07 
0.12 
0.17 

0.21 
0.26 
0.31 

0.36 
0.41 

0-45 
0.50 
0.55 
0.60 

0.64 
0.69 
0.74 

0.79 
0.84 
0.88 

0.93 
0.98 , 

•03 

.07 
.12 

.17 

.22 

•a7 
-3" 
.36 

.41 

.46 

•50 

•55 
.60 

.45 

.70 

•74 

•79 
.84 

•89 

•93 

•98 
2.03 

2.08 
2.13 

2.17 

2.2^ 

2.27 
^.32 

2.36 
2,41 
2.46 

a-S> 
2.56 

2.60 

2.65 

2.70 
2.75 

2.79 
2.84 

2.89 
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TABLE XI. 



Whole Sections. 



Side Slope i to L 



1 ! 
8118.1 

61 
6!8 
63 


80** 


8r 


82« 


83'' 


84^ 


85*> 


879.7 
908.7 
988.8 


2.91 
a.96 
3.00 


881.2 2.91 
910.4 2.96 
940.0 3.0X 


882.9 
912.1 
941.7 


2.92 

a 97 
3.01 


884.7 
918.9 
948.6 


2.92 
2.97 
3.02 


886.6 2.93 
915.9 2.98 
945.6 3.03 


888.6 
917.9 
947.8 


2.94 
2.98 

3^03l 


64 
65 
66 


968.8 

998.8 

1029.8 


3.05 
3.10 

3H 


970.0 3.06 
1000.6 3.10 
1081.6 3.15 


971.9 
1002.6 
1088.6 


3.06 
3.11 
3.16 


978.8 
1004.6 
1085.6 


3.07 
3.11 
3.16 


976.9 3 
1006.6 3 
1087.8 3 


.07 
.12 
.17 


978.1 
1008.9 
1040.2 


3.08 

3-»3 
3.18 


67 

68 
60 


1061.2 
1098.1 
1126.6 


319 
3»4 
3.29 


1068.1 3.20 
1096.1 3.24 
1127.5 3.29 


1066.1 
1097.1 
1129.7 


3.20 

3-»S 
3.30 


1067.3 
1099.8 
1181.9 


3.21 
3.26 
3.30 


1069.6 3 

1101.7 3 

1184.8 3 


.22 
.26 

•31 


1072.0 
1104.2 
1186.9 


3.22 

3-17 
3.32 


70 
71 

72 


1168.4 
1191.7 
1226.6 


3-33 
3.38 

3-43 


1160.4 3.34 
1198.8 3.39 
1227.7 3.43 


1162.6 
1196.1 
1280.0 


3-35 
3-39 
3-44 


1165.0 
1198.5 
1282.5 


3-35 
3-40 

345 


1167.6 3 
1201.1 3 
1285.1 3 


■3« 
■41 
45 


1170.1 
1208.8 
1287.9 


3-37 
341 
346 


73 
74 
75 


1269.8 
1294.6 
1829.8 


3.48 

3S» 
3-57 


1262.0 3.48 
1296.9 3.53 

1882.1 3.58 


1264.4 
1299.8 
1884.7 


3-49 
3-54 
3.58 


1267.0 
1801.9 
1887.8 


3-49 
3-54 
3-59 


1269.7 3 
1804.7 3 
1840.2 3 


■50 

•55 
.60 


1272.6 
1807.7 
1848.2 


3-5' 

•3.56 

3.61 


76 
77 

78 


1365.6 

1401.7 
1488:8 


3.^2 
3.66 

3-71 


1867.9 3.62 
1404.1 3.67 
1440.8 3.72 


1870.6 
1406.8 
1448.6 


3,63 
3.68 

3-73 


1878.2 
1409.6 
1446.5 


3.64 
3.69 

3-73 


1876.2 3 
1412.6 3 
1449.6 3 


.65 
.69 

•74 


1879.8 
1415.8 
1462.9 


3.65 

3-70 
375 


70 
80 

81 


1475 4 
1518.0 
1661.1 


3.76 
3.81 

3.85 


1478.0 3.77 

1615.7 3.81 

1668.8 3.B6 


1480.8 
1618.5 
1656.7 


3-77 
3.82 

3.«7 


1488.8 
1621.6 
1669.9 


3.78 

3-83 
3.88 


1487.0 3 
1624.8 3 
1668.2 3 


•79 
.84 
.88 


1490.8 
1628.8 
1666.8 


3.80 
3.84 
3.89 


82 
83 

84 


1689.6 
1628.6 
1668.1 


3.90 

3-95 
4.00 


1692.4 3.91 

1681.5 3.95 
1671.0 4.00 


1695.4 
1684.6 
1674.2 


3-9» 
3.96 

4.01 


1698.6 
1687.8 
1677.6 


3-9> 
3-97 
4.02 


' 1602.0 3 

i 1641.8 3 

1681.1 4 


•93 
.98 

0$ 


1606r.7 
1645.1 
1686.0 


3-94 

3-99 
4.04 


85 
86 
87 


1708.0 
1748.5 
1789.4 


4-04 
4.09 

4.14 


1711.1 4.05 
1761.6 4.10 
1792.6 4.14 


1714.8 
1764.9 
1796.9 


4.06 
4.10 

4.15 


1717.7 
1768.4 
1799.6 


407 
4,11 
4.16 


1721.4 4.0^ 
1762.1 4.11 
1806.4 4.17 


1726.8 
1766.2 
1807.6 


4.08 

4.13 

4.18 


88 
80 
00 


1880.7 
1872.6 
1914.9 


4.18 

4.43 
4.28 


1884.0 4.19 
1876.9 4.24 
1918.8 4.29 


1887.4 
1879.4 
1921.9 


4.20 

4.»S 
4.29 


1841.1 
1888.2 
1926.8 


4.21 
4.26 
4.30 


1846.1 4.22 

1887.2 4.26 
1029.9 4.31 


1849.8 
1891.6 
1984.3 


4.23 

4^»7 
4.3* 


01 
02 

03 


1967.7 
2000.9 
2044.7 


4.33 
4-37 
4-4* 


1961.2 4.33 
2004.5 4.38 
2048.8 4.43 


1964.8 
2008.8 
2062.2 


4-34 
4.39 
4.44 


1968.8 
2012.8 
2056.8 


4.35 
4-40 

4-45 


1978.0 4.36 

2016.6 4.41 

2060.7 4-4^ 


1977.6 

2021.2 
2066.4 


4.37 
4.42 

4.47 


04 
05 
06 


2088.9 
2188.6 
2178.7 


4-47 
4.51 
4.56 


2092.6 4-48 
2187.8 4.52 
2182.6 4.57 


2096.5 
2141.4 
2186.7 


4.48 
4.53 
4.S8 


2100.7 
2146.7 
2191.1 


4-49 
4.54 
4-59 


2106.2 4.50 
2160.8 4.55 
2106.8 4.60 


2110.0 
2166.2 
2200.8 


4.5* 
4.56 
4.61 


07 

06 
00 


2224.4 
2270.4 
2817.0 


4.61 
4-66 
4.70 


2228.8 4.62 
2274.5 4.67 
2321.1 4.71 


2282.5 
2278.8 
2826.6 


4.63 
4.67 
4.72 


2287.0 
2288.8 
2880.2 


4.64 
4.68 

4-73 


2241.8 4.65 
2288.2 4.69 
2886.2 4.74 


2246.9 
2298.4 
2840.5 


4.66 

4^70 
4^75 


100 
101 
102 


2864.1 
2411.6 
2469.6 


4.7s 
4.80 
4.85 


2868.8 4.76 

2415.9 4.81 
2468.9 4.85 


2872.7 
2420.4 
2468.6 


4.77 
4.82 

4.86 


2877.6 
2426.8 
2478.5 


4^78 
4.83 

4.87 


2882.6 4.79 
2480.5 4.84 
2478.8 4.88 


2888.0 
2486.0 
2484.5 


4.80 

4-85 
4.90 


103 
104 
105 


2608.0 
2667.0 
2606.4 


4.89 
4.94 
4.99 


2612.5 4.90 
2561.5 4.95 
2611.0 5.00 


2617.2 
2666.8 
2616.9 


4.91 
4.96 
5.01 


2622.8 
2571.5 
2621.2 


4.92 

4-97 
5.02 


2627.7 4 
2677.0 4 

2626.8 5 


•93 

•98 
.03 


2688.4 
2682.9 
2682.8 


4.94 
4^99 
5^04 


166 

m 

108 


2666.8 
2706.6 
2767.4 


5.04 
5.08 

5'3 


2661.0 5.04 
2711.4 5.09 
2762.8 5.14 


2666.0 
2716.6 
2767.6 


5-05 
5.10 

5'5 


2671.8 
2722.0 
2778.1 


5.06 
5.11 

S.16 


2677.0 5 
2727.8 5 
2779.0 5 


•07 
.12 

•17 


2688.1 
2784.0 
2786.4 


5.09 

5-»3 
S.18 


160 
110 
111 


2808.7 
2860.6 
2912.8 


5.18 
5.41 
5.»7 


2818.7 5.19 
2865.6 5.23 
2917.9 5.28 


2819.0 
2871.0 
2928.4 


5.20 
5»4 
5-49 


2824.7 
2876.8 
2929.8 


5.21 

5-»5 
5.30 


2880.7 5 
2882.9 5 
2986.6 5 


.22 

.27 

•31 


2887.2 
2889.5 
2942.2 


5-a3 
S.28 

5^33 


112 
113 
114 


2966.6 
8018.7 
8072.8 


S-3» 
5-37 
5-41 


2970.7 5.33 
8024.0 5.38 

8077.8 5.42 


2976.8 
8029.7 
8088.6 


5-34 
5-39 
5-43 


2982.8 
8086.8 
8089.8 


5-35 
540 
5-44 


2988.7 5 

8042.8 5 
8096.4 5 


.36 
.41 
.46 


2995.5 
8049.2 
8108.4 


5-37 
5-4a 

5-47 


115 
116 
117 


8126.6 
8181.1 
8286.2 


5.46 

5-5« 
5.56 


8182.0 5.47 
8186.7 5.52 
8241.9 5.57 


8187.9 
8192.7 
8248.0 


5.48 

5-53 
5.58 


8144.2 
8199.1 
8264.5 


5-49 
5-54 
5-59 


8160.9 5 
8206.0 5 
8261.5 5 


•50 

•55 

.60 


8168.1 
8218.8 
8268.9 


5-5* 
5.56 

5.61 


118 
110 
120 

sun. 


8291.7 
8847.8 
8404.8 


5.60 
5.65 
5.70 


8297.6. 5.61 

8858.7 5.66 

8410.8 5.71 


8808.8 
8860.0 
8416.7 


5.62 

567 

5-7a 


8810.4 
8866.8 
8428.6 

88« 


5.63 
5.68 

5-73 


8817.5 5 
8878.9 5 
8480.9 5 


•65 
.69 

•74 


8825.0 
8881.6 
3488.7 

86' 


5.66 
576 


80^ 


8r 


82*» 


84'' 
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TABLE XL 



Whole Sections. 



Side Slope i to L 



8118. 



1 



91 

123 

194 
195 
196 

197 

198 
199 

ISO 
181 
189 

183 
184 
185 

186 
187 
188 

189 
140 
141 

149 
143 
144 

145 
146 
147 

148 
149 
150 

151 
159 
153 

154 
155 
156 

157 
158 
150 

160 
161 
169 

168 
164 
165 

166 
167 
168 

160 
170 
171 

179 
178 
174 

IW 
176 
177 

178 
179 
180 

8U18. 



8389.1 
8445.4 
8502.1 

8559.8 
8616.9 
8676.0 

8788.6 
8792.6 
8852.1 

8912.0 
8972.6 
4088.3 

4094.7 
4156.6 
4218.7 

4281.5 
4844.7 
4408.8 

4472.5 
4587.0 
4602.1 

4667.6 
4788.6 
4800.0 

4866.9 
4984.8 
6002.1 

5070.4 
5189.1 
5208.8 

5278.0 
5348.1 
6418.7 

5489.8 
5561.8 
5688.8 

5706.8 
5778.7 
5862.1 

5925.9 
6000.2 
6075.0 

6150.2 
6225.9 
6802.1 

6378.7 
6455.8 
6588.8 

6611.8 
6689.8 
6768.7 

6848.1 
6928.0 
7008.8 

7089.1 
7170.4 
7262.1 

7884.8 
7416.9 
7500.0 



5.62 

5.67 
5.7a 

5.76 
5.81 
5.86 

5.90 

S-95 
6.00 

6.04 
6.09 
6.13 

6.18 
6.23 
6.27 

6.31 

6.37 
6.41 

6.46 
6.50 
6.55 

6.60 
6.64 
6.69 

6.74 
6.78 
6.83 

6.87 
6.91 
6.97 

7.01 
7.06 
7.11 

7.15 
7.10 

7.»S 

7*9 
7.34 
7.38 

7.43 
7.48 

7.52 

7.57 
7.62 

7.66 

7.71 

7-75 
7.80 

7.85 
7.89 

7.94 

7-99 
8.03 

8.08 

8.12 
8.17 
8.22 

8.26 
8.31 
8.36 



8889.2 
8445.4 
8602.2 

8559.8 
8617.0 
8676.1 

8788.6 
8792.7 
8862.2 

8912.1 
3972.5 
4088.4 

4094.8 
4156.6 
4218.8 

4281.6 
4844.8 
4408.4 

4472.6 
4637.1 
460i2.2 

4667.7 
4788.7 
4800.1 

4867.0 
4984.4 
6002.2 

6070.6 
5189.2 
6208.4 

6278.1 
6848.8 
6418.9 

6489.9 
5561.4 
5688.4 

6705.9 
6778.8 
6862.2 

6926.0 
6000.8 
6076.1 

6160.8 
6226.0 
6802.2 

6878.8 
6466.9 
6688.6 

6611.6 
6689.9 
6768.9 

6848.8 
6928.1 
7008.6 

7089.8 
7170.6 
7252.2 

7884.4 
7417.0 
7600.1 



5-^3 
5.67 

5.72 

5.76 
5.81 
5.86 

5.90 

S-95 
6.00 

6.04 
6.09 
6.13 

6.18 
6.23 

6.27 

6.32 

6-37 
6.41 

6.46 
6.50 

6-55 

6.60 
6.64 
6.69 

6.74 
6.78 
6.83 

6.88 
6.92 
6.97 

7.01 
7.06 
7.11 

7-iS 
7.20 

7.25 

7.29 

7-34 
7.38 

7-43 
7.48 

7.52 

7.57 
7.62 

7.66 

7.71 

7.75 
7.80 

7.8s 
7.89 

7.94 

7.99 
8.03 

8.08 

8.13 

8.17 
8.22 

8.26 
8.31 
8.36 



8389.4 
8446.6 
8502.4 

8669.5 
8617.2 
8675.8 

8788.9 
8792.9 
8862.4 

8912.8 
8972.8 
4088.6 

4096.0 
4166.8 
4219.1 

4281.8 
4845.0 
4408.7 

4472.8 
4687.4 
4602.4 

4668.0 
4788.9 
4800.4 

4867.8 
4984.6 
6002.6 

6070.8 
5189.6 
6208.7 

5278.4 
5848.6 
5419.2 

6490.2 
6661.8 
5688.8 

5706.2 
5779.1 
5852.6 

6926.4 
6000.7 
6075.6 

6160.7 
6226:4 
6802.6 

6879.2 
6466.8 
6588.8 

6611.9 
6690.8 
6769.8 

6848.7 
6928.5 
7008.9 

7089.7 
7170.9 
7262.6 

7884.8 
7417.6 
7600.6 



.63 

67 

.72 

.76 
.81 
.86 

.90 

•95 

.00 

•04 
.09 

•»3 
.18 

•»3 
.27 

•3a 
•37 
•41 

.46 

5« 

•55 

.60 

.64 
.69 

•74 
.78 
.83 

.88 
.92 

97 

.01 
.06 
.11 

•»5 

.20 

•as 

.29 

•34 
.38 

•43 
.48 

.52 

•57 
.62 

.66 

.71 
.76 

.80 

.85 
.89 

•94 

7.99 
8.03 

8.08 

8.13 
8.17 
8.22 

8.26 
8.31 
8.36 



8889.7 
8446.0 
8602.7 

8569.9 
8617.5 
8676.6 

8784.2 
8798.2 
8862.7 

8912.7 
8978.1 
4084.0 

4096.4 
4157.2 
4219.6 

4282.2 
4846.4 
4409.1 

4478.2 
4587.8 
4602.9 

4668.4 
4784.4 
4800.8 

4867.7 
4986.1 
5002.9 

5071.2 
6140.0 
5209.2 

6278.9 
5849.1 
6419.7 

6490.8 
6662.8 
5684.8 

5706.8 
6779.7 
6858.1 

5926.9 
6001.8 
6076.0 

6161.8 
6227.0 
6808.2 

6879.8 
6466.9 
6684.6 

6612.6 
6691.0 
6769.9 

6849.8 
6929.2 
7009.6 

7090.8 
7171.6 
7268.8 

7886.6 
7418.2 
7501.3 

8« 



5.63 
5.67 
5.72 

5-76 
5.81 

5.86 
5.90 

595 
6.00 

6.04 
6.09 
614 

6.18 
6.23 
6.27 

6.32 
6.37 
6.41 

6.46 
6.51 
6.55 

6.60 
6.64 
6.69 

6.74 
6.78 
6.83 

6.88 
6.92 
6.97 

7.02 
7.06 
7.11 



7 
7 
7 

7 
7 
7 



»5 
20 

»5 

29 

34 

39 



7-43 
7.48 
7.52 

7-57 
7.62 

7.66 

7.71 
7.76 
7.80 

7.85 
7.89 

7-94 

7-99 
8.03 

8.08 

8.13 
8.17 
8.22 

8.27 
8.31 
8.36 



8890.2 
8446.4 
8608.2 

8660.8 
8618.0 
8676.1 

8784.7 
8798.8 
8868.8 

8918.2 
8978.7 
4084.6 

4096.9 
4167.8 
4220.0 

4282.8 
4846.0 
4409.7 

4478.8 
4588.4 
4608.6 

4669.0 
4785.0 
4801.5 

4868.4 
4936.8 
6008.6 

6071.9 
6140.7 
5209.9 

5279.6 
6849.8 
6420.4 

5491.6 
5568.0 
5686.1 

5707.6 
6780.6 
6858.9 

5927.7 
6002.1 
6076.9 

6162.1 
6227.8 
6804.0 

6880.7 
6457.8 
6585.8 

6618.4 
6691.9 
6770.8 

6860.2 
6980.1 
7010.6 

7091.8 
7172.6 
7254.8 

7886.5 
7419.2 
7602.8 



.63 

.67 
.72 

.77 
.81 

.86 
.90 

•95 
6.00 

6.04 
6.09 
6.14 

6.18 
6.23 
6.28 

6.32 
6.37 
6.41 

6.46 
6.51 
6.55 

6.60 
6.65 
6.69 

6.74 
6.78 
6.83 

6 88 
6 92 
6.97 

7.02 
7.06 
7.11 

7.15 
7.20 

7.25 

7.29 
7-34 
7.39 

7-43 
7.48 

753 

7-57 
7.62 
7.66 

7.7! 
7.76 
7.80 

7.85 
7.90 

7-94 

7-99 
8.03 

8.08 

8.13 
8.17 
8.22 

8.27 
8.31 
8.36 



8890.7 
8447.0 
8608.8 

8661.0 
8618.6 
8676.8 

8785.4 
8794.4 
8858.9 

8918.9 
8974.4 
4086.8 

4096.6 
4168.5 
4220.8 

4288.6 
4846.8 
4410.4 

4474.6 
4589.2 
4604.8 

4669.8 
4786.8 
4802.8 

4869.2 
4986.6 
6004.6 

6072.8 
6141.6 
6210.8 

6280.5 
5850.7 
6421.8 

6492.4 
5564.0 
6686.0 

5708.6 
6781.5 
6864.9 

6928.8 
6008.1 
6077.9 

6168.2 
6228.9 
6805.1 

6881.8 
6458.9 
6686.6 

6614.6 
6698.0 
6772.0 

6861.4 
6981.8 
7011.7 

7092.6 
7178.8 
7266.6 

7887.8 
7420.4 
7608.6 



5 63 
5.67 

5.72 

5-77 
5.81 

5.86 

59« 

5-95 
6.00 

6.04 
6.09 
6.14 

6.18 

6.23 
6.28 

6.32 
6.37 
6.4a 

6.46 

6.55 ( 
6.60^ 
66s J 
6.691 

6.74! 

^79i 

6.83 

6.88 

6 92 
6.97 

7.02 
7.06 
7.11 

7.16 
7.20 
7.25 

7.30 
7-34 
7-39 

7.43 
7.48 

7.53 

7-57 
7.62 

7.67 

7.71 

7.76 
7.80 

7.85 
7.90 

7-94 

7-99 
8.04 

8.08 

8.13 
8.18 
8.22 

8.27 
8.31 
8.36 
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TABLE XL 








Whole Sectioiis. 




Side Slope i to L 


8UI8. 

181 
189 

18S 


0« 


1° 


20 


S** 


4« 


6** 


7688.6 
7667.6 
7762.1 


8.40 
8.45 
8.50 


7688.7 
7667.7 
7762.2 


8.40 

8.45 
8.50 


7684.1 
7668.2 
7762.7 


8.40 

845 
8.50 


7684.9 
7668.9 
7768.4 


8.40 

8.45 
8.50 


7685.9 
7669.9 
7764.6 


8.41 
8.45 
8.50 


7687.2 
7671.8 
7766.8 


8.41 

8.45 
8.50 


184 
185 
186 


7887.0 
7922.6 
8008.8 


8.54 
8.59 

8.63 


7887.2 
7922.6 
8008.6 


8.54 
8.59 
8.63 


7887.6 
7928.1 
8008.9 


8.54 

8.59 
8.63 


7888.4 
7928.8 
8009.7 


8.54 
8.59 

8.64 


7889.4 
7924.9 
8010.8 


8.54 
8.59 
8.64 


7840.8 
7926.2 
8012.2 


8.55 

8.59 
8.64 


187 
188 
189 


8094.7 
8181.6 
8268.7 


8.68 

8.73 

8-77 


8094.8 
8181.6 
8268.9 


8.68 

8.73 
8.77 


8096.8 
8182.1 
8269.4 


8.68 

8.73 
8.77 


8096.1 
8182.9 
8270.2 


8.68 

8.73 
8.77 


8097.2 
8184.0 
8271.8 


8.68 

8.73 
8.78 


8098.6 
8185.4 
8272.7 


8.68 

8.73 
8.78 


100 

191 
109 


8S66.6 
8444.7 
8688.8 


8.8a 
8.87 
8.91 


8866.6 
8444.8 
8688.6 


8.81 
8.87 
8.91 


8867.1 
8446.8 
8684.0 


8.82 
8.87 

8.91 


8867.9 
8446.1 
8684.8 


8.82 
8.87 
8.91 


8869.0 
8447.8 
8686.9 


8.82 
8.87 
8.91 


8860.5 
8448.7 
8587.4 


8.82 
8.87 
8.92 


103 
104 
105 


8622.6 
8712.0 
8802.1 


8.96 
9.00 
9.05 


8622.6 
8712.2 
8802.8 


8.96 
9.00 
9.05 


8628.1 
8712.7 
8802.8 


8.96 
9.01 
9.05 


8628.9 
8718.6 
8808.6 


8.96 
9.01 

9.05 


8626.1 
8714.7 
8804.8 


8.96 
9.01 
9.05 


8626.6 
8716.2 
8806.8 


8.96 
9.01 
9.06 


109 
197 
198 


8892.6 
8988.6 
9076.0 


9.10 

9»4 
9.19 


889-2.8 
8988.7 
9076.2 


9.10 

9«4 
9.19 


8898.8 
8984.8 
9076.7 


9.10 

914 
9.19 


8894.1 
8986.1 
9076.6 


9.10 
9.15 
9.19 


8896.8 
8986.8 
9077.8 


9.10 

9»5 
9.19 


8896.8 
8987.9 
9079.8 


9.10 

9«5 
9.19 


199 
999 
991 


9166.9 
9269.8 
9862.1 


9*4 
9.18 

9-33 


9167.1 
9269.4 
9862.8 


9H 
9.28 

9-33 


9167.6 
9260.0 
9862.8 


9.24 
9.28 

9-33 


9168.6 
9260.9 
9868.7 


9.24 
9.28 

9-33 


9169.7 
9262.1 
9864.9 


9.24 
9.29 

9-33 


9171.8 
9268.7 
9866.6 


9.24 
9.29 

9-33 


999 
99S 
994 


9446.4 
9689.1 
9688.8 


9-37 
9.4a 

9-47 


9446.6 
9689.8 
9688.6 


9.38 
9.44 
9-47 


9446.1 
9689.9 
9684.1 


9.38 
9.42 

9-47 


9447.0 
9640.8 
9686.0 


9.38 

9-4» 
9-47 


9448.8 
9642.0 
9686.8 


9.38 
9-4a 
9-47 


9449.9 
9548.7 
9687.9 


9.38 

9-43 
9-47 


995 
999 

997 


9728.0 
9828.1 
9918.7 


9-5« 
9.56 

9.61 


9728.2 
9828.8 
9918.9 


9.51 
9.56 
9.61 


9728.8 
9828.9 
9919.6 


9S« 

9.56 

9.61 


9729.7 
9824.8 
9920.6 


9.52 
9.56 
9.61 


9781.0 
9826.2 
9921.8 


9.52 
9.56 
9.61 


9782.7 
9827.9 
9928.5 


9.52 
9.56 
9.61 


998 
999 
919 


10014.8 
10111.8 
10208.8 


9.65 
9.70 

9-75 


10016.0 
10111.6 
10208.6 


9.65 

9.70 

9-75 


10016.6 
10112.1 
10209.1 


9.65 

9.70 

9-75 


10016.6 
10118.1 
10210.1 


9.65 

9.70 

9-75 


10017.9 
10114.4 
10211.6 


9.66 

9.70 

9-75 


10019.6 
10116.2 
10218.2 


9.66 

9.70 

9-75 


911 
919 
918 


10806.8 
10408.7 
10602.1 


9-79 
9.84 
9.88 


10806.0 
10408.9 
10602.8 


9-79 
9.84 

9.88 


10806.6 
10404.6 
10602.9 


9.79 
9.84 
9.89 


10807.6 
10405.6 
10608.9 


9-79 
9.84 

9.89 


10808.9 
10406.9 
10506.8 

• 


9-79 
9.84 
9.89 


10810.7 
10408.7 
10507.1 


9.80 

9.84 
9.89 


914 
915 
919 


10600.9 
10700.2 
10800.0 ] 


9-93 
9.98 

10.01 


10601.1 
10700.4 
10800.2 1 


9-93 
9.98 

10.02 


10601.7 
10701.1 
10800.8 1 


9-93 
9.98 

10.02 


10602.7 
10702.1 
10801.9 1 


9-93 
9.98 

ro.o2 


10^;04.2 
10708.6 
10808.8 ] 


9-93 
9.98 

10.03 


10606.0 
10705.4 
10805.2 ] 


9 94 
9.98 

10.03 


917 
918 
919 


10900.2 ] 
11000.9 J 
11102.1 ] 


10.07 

[O.Il 

10.16 


10900.4 ] 
11001.1 ] 
11102.8 ] 


[0.07 
[0.12 
10.16 


10901.1 ] 

11001.8 ] 

11102.9 1 


10.07 
10.12 
10.16 


10902.1 : 
11002.8 ] 
11104.0 ] 


10.07 
10.12 
10.16 


10908.6 ] 
11004.8 ] 
11105.6 ] 


10.07 
10.12 
10.17 


10906.4 ] 
11006.2 ] 
11107.4 J 


10.07 

[O.I 2 

10.17 


999 
991 
999 


11208.7 1 

11806.8 ] 
11408.8 ] 


[O.ll 

[0.25 
10.30 


11208.9 ] 
11806.0 ] 
11408.6 ] 


10.21 
10.25 
[0.30 


11204.6 ] 

11806.7 1 
11409.2 ] 


10.21 
[0.26 

[0.30 


11206.6 ] 

11807.7 ] 

11410.8 ] 


[0.21 

10.26 
10.30 


11207.1 ] 
11.S09.2 3 
11411.8 ] 


[0.21 
[O.26 
10.30 


11209.1 ] 

11811.2 1 
11418.8 ] 


[0.21 
10.26 
10.31 


998 

994 
995 


11611.8 ] 
11614.8 ] 
11718.7 ] 


10.35 
10.39 
10.44 


11611.6 . 
11616.0 ] 
11719.0 ] 


10.35 
10.39 
10.44 


11612.2 3 
11616.7 ] 
11719.7 1 


[0.35 
10.39 
10.44 


11618.8 ] 
11616.8 ] 
11720.8 1 


[0.35 

10.40 

ro.44 


11614.9 ] 
11618.4 J 
11722.8 ] 


10.35 
tO.40 

10.44 


11516.9 I 
11620.4 ] 
11724.4 ] 


[0.35 
[0.40 
[0.44 


999 
997 
998 


11828.1 ] 
11928.0 1 
12088.8 ] 


(0.49 
to.53 
to. 58 


11828.4 ] 
11928.2 ] 
12088.6 1 


10.49 
10.53 
10.58 


11824.1 1 
11928.9 1 
12084.8 ] 


10.49 
to.53 
10.58 


11826.2 ] 
11980.1 ] 
12086.4 ] 


10.49 
10.53 

[0.58 


11826.8 I 
11981.7 1 
12087.0 ] 


10.49 
10.54 
10.58 


11828.8 ] 
11988.7 J 
12089.1 ] 


10.49 
10.54 
[0.58 


999 

989 
981 


12189.1 ] 
12246.4 ] 
12862.1 1 


10.62 
10.67 
to.71 


12189.4 1 
12246.6 ] 
12862.8 ] 


ro.63 

10.67 
[0.72 


12140.1 ] 
12246.8 1 
12868.0 ] 


10.63 
ro.67 
[0.72 


12141.2 1 
12247.6 1 
12864.2 i 


to.63 

10.67 
10.72 


12142.8 ] 
12249.1 ] 

12866.9 ] 


[O.63 
[O.67 
[O.72 


12144.9 1 
12261.2 ] 
12858.0 : 


[0.63 
[0.68 
1 0.72 


989 
988 

984 


12469.8 ] 

12666.9 ] 
12676.0 1 


[0.76 
[0.8I 
10.86 


12469.6 ] 

12667.1 ] 

12676.2 ] 


10.76 
to.8i 
[0.86 


12460.2 1 
12667.9 ] 
12676.0 ] 


to.76 
10.81 
[0.86 


12461.4 ] 

12669.1 ] 

12677.2 1 


10.77 

[0.8I 
10.86 


12468.1 1 
12670.7 ] 
12678.9 ] 


10.77 
[O.81 
10.86 


12466.2 ] 
12572.9 ] 
12681.1 ] 


10.77 
[0.82 

[0.86 


985 
986 
987 


12788.6 ] 
12892.6 ] 
18002.1 1 


(0.90 

10.95 

11.00 


12788.8 ] 
12892.8 ] 
18002.8 1 


[0.90 
[0.95 
11.00 


12784.6 1 
12898.6 ] 
18008.1 ] 


1 0.90 
10.95 
[1. 00 


12786.8 ] 
12894.8 ] 
18004.8 ] 


[0.90 
[O.95 

[I.OO 


12787.6 ] 
12896.5 1 
18006.1 1 


10.91 
10.95 
[I.OO 


12789.7 1 

12898.8 : 
18008.8 ] 


10.91 
10.95 

[I.OO 


988 
989 
949 


18112.0 ] 
18222.4 ] 
18888.8 ] 


[I.04 
rl.09 
II. 13 


18112.8 1 
18222.7 1 
18888.6 ] 


ri.04 
11.09 
11.13 


18118.0 ] 
18228.6 ] 
18884.4 ] 


11.04 
11.09 
[I.14 


18114.8 ] 
18224.7 1 
18886.6 1 


[I.04 
[I.09 

[1.I4 


18116.0 1 
18226.5 ] 
18887.4 ] 


11.05 
11.09 

tl.14 


18118.8 ] 
18228.8 ] 
18889.7 ] 


[1. 05 
[I.09 

[1. 14 


8018. 


o** 


r 


20 




8« 


4*» 


6« 
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tabu: XL 






Whole Sections. 




Side Slope i to L 


SI1I8. 

121 
Itt 


e* 


70 


8» 


9° 


IQo 


IT 


8891.6 
8447.8 
8504.5 


5.63 
5.68 

5-7* 


8892.8 
8448.6 
8506.4 


S.63 
5.68 

5-7a 


8898.3 
8449.6 
8506.4 


5.63 
5 68 
5.72 


8894.4 
8450.8 
8507.6 


5.63 
5.68 

5-73 


8895.7 
3452.1 
8508.9 


564 
5.68 

5-73 


8897.1 5.64 
8458.5 5.68 
8510.4 5.73 


194 
198 


8661.7 
8619.4 
8677.6 


5-77 
5.81 

5.86 


8562.6 
8620.3 
8678.5 


5-77 
5.82 
5.86 


8568.7 
8621.4 
8679.5 


5-77 
5.82 

5.86 


8664.8 
8622.6 
8680.8 


5-77 
582 
5.87 


' 8566.2 
3628.9 
8682.2 


5.78 
5.82 

5.87 


8667.7 5.78 

8626.6 5.82 

8688.7 5.87 1 


m 

198 
198 


8786.2 
8795.2 
8854.8 


5-9« 

S-95 
6.00 


8787.1 
8796.2 
8856.7 


5-9« 

5-95 
6.00 


8788.2 
8707.8 
8856 8 


5.91 
5.96 
6.00 


8789.4 
8798.5 
8858.1 


5-9» 
5.96 

6.00 


8740.8 
8800.0 
8859.6 


S-9« 
5.96 
6.01 


8742.4 5.92 j 
8801.6 5.96 
8861.2 6.01 


181 
18i 


89l4.« 
8975.2 
4U86.1 


6.05 
6.09 
6.14 


8916.7 
8976.2 
4087.1 


6.05 
6.09 
6.14 


8916.9 
8977.4 
4088.8 


6.05 
6.X0 
6.14 


8918.2 
8978.7 
4089.7 


6.05 
6.10 
6.14 


3919.7 
3980.2 
4041.2 


6.05 
6. 10 
6.15 


8921.8 6.06 

8981.9 6.10 
4042.9 6.15 


188 
184 
185 


4097.6 
4159.4 
4221.7 


6.18 
6.23 
6.28 


4098.5 
4160.4 
4222.7 


6.19 
6.23 
6.28 


4099.7 
4161.6 
4224.0 


6. 19 
6.23 
6.28 


4101.1 
4163.0 
4225.4 


6.19 
6.24 
6.28 


4102.6 
4164.6 
4227.0 


6.19 
6.24 
6.29 


4104.4 6.20 ! 
4166.8 6.24- 
^ 4228.7 629 


186 

187 
138 


4284.5 
4847.7 
4411.4 


6.31 
6.37 
6.42 


4286.5 
4848.8 
4412.5 


6.33 
6.37 
6.42 


4286.8 
4850.0 
4418.8 


6.33 

6.37 
6.42 


4688.2 
4351.5 
4415.8 


6.33 
6.38 
6.42 


4289.8 
4353.1 
4416.9 


6.33 
6.38 
6.42 


4291.6 6.33 
4855.0 6.38 , 
4418.8 6.43 1 


188 
140 
141 


4476.6 
4540.2 
4605.8 


6.46 
6.51 
6.56 


4476.7 
4541.8 
4606.4 


6.46 
6.51 
6.56 


4478 
4542.6 
4607.8 


6.47 
6.51 
6.56 


4479.6 
4544.2 
4609.3 


6.47 
6.51 
6.56 


4481.2 
4545.9 
4611.0 


6.47 
6.52 
6.56 


4488.0 6.47 
4547.8 6.52 
4618.0 6.57 


149 
143 
141 


4670.8 
4786.9 
4808.8 


6.60 
6.65 
6.69 


4672.0 
4788.0 
4804.5 


6.60 
6.65 

6.70 


4678.4 
4789.4 
4805.9 


6.61 
6.65 
6.70 


4674.9 
4741.0 
4807.5 


6.61 
6.65 
6.70 


4676,7 
4742.8 
4809.3 


6.61 
6.66 

6.70 


4678.6 6.61 
4744.8 6 66 
4811.4 6.71 


145 
116 
147 


4870.8 
4987.7 
6005.6 


6.74 
6.79 
6.83 


4871.5 
4988.9 
5006.8 


6.74 
6.79 
6.84 


4872 9 
4940.4 
5008.8 


6.74 
6.79 

6.84 


4874.5 
4942.0 
5009.9 


6-75 
6.79 

6.84 


4876.4 
4943.9 
5011.8 


6.75 
6.80 
6.84 


4878.4 6.75 
4946.9 6 80 
5018.9 6 84 > 


148 
140 
150 


5078.9 
5142.7 
5212.0 


6.88 
6.93 
6.97 


5075.1 
5144.0 
5213.2 


6.88 
6.93 
6.97 


6076.6 
5145.6 
5214.8 


6 88 
6.93 
6.98 


5078.8 
5147.2 
5216.5 


6.89 
6.93 
6.98 


5080.2 
5149.1 
5218.5 


6.89 
6.93 
6.98 


5082.4 6.89 1 
5151.8 6.94 
5220.7 6.98 


151 
159 
158 


5281.7 
5851.9 
5422.5 


7.02 
7.07 
7.11 


5288.0 
5858.2 
5428.9 


7.02 
7.07 
7.11 


5284.5 
6854.8 
5425.5 


7.02 
7.07 
7.12 


5286.8 
5856.5 
5427.8 


7.02 
7.07 
7.12 


5288.8 
5358.6 
5429.8 


7.03 
7.07 
7.12 


6290.5 7.03 1 
5360.8 7.08 : 

5481.6 7.12 1 


154 
155 
156 


5498.6 
5565.2 
5687.8 


7.16 

7.20 

7-15 


5495.0 
5566.6 
5688.6 


7.16 

7.21 

7-»5 


5496.6 
5568.2 
5640.8 


7.16 

7.21 
7.25 


5498.4 
5570.1 
5642.2 


7.16 

7.21 
7.26 


5500.6 
5572.2 
5644.8 


7.17 
7.21 
7.26 


5602.8 7.17 1 
5674.5 7.22 
5646.7 7.26 


157 
158 
159 


5709.8 
5782.7 
5856.2 


7-30 
7.34 
7.39 


5711.2 
5784.1 
5857.6 


7.30 
7.34 
7.39 


6712.8 
5785.8 
5859.8 


7.30 

7-35 
7.39 


5714.7 
5787.8 
6861.8 


7.30 

7.35 
7.40 


5716.9 
5790.0 
5863.5 


7-31 
7-35 
7-40 


5719.8 7.31 
6792.4 7.36I 

5865.9 7.40 


160 
161 
162 


5980.1 
6004.4 
6079.2 


7-44 
748 

7-53 


5981.5 
6006.9 
6080.7 


7.44 
7.48 
7.53 


6988.8 
6007.7 
6082.6 


7-44 
7-49 
7-53 


5985.2 
6009.7 
6084.5 


7.44 
7-49 
7.53 


5937.5 
6011.9 
6086.8 


7-45 
7-49 
7.54 


5940.0 7.45 
6014.4 7.49 
6089.4 7.54 


163 
164 
165 


6154.5 
6280.8 
6806.5 


7-57 
7.62 

7.67 


6156.0 
6281.8 
6808.0 


7.58 
7-62 
7.67 


6157.8 
6288.6 
6809.9 


7.58 
7.63 
7.67 


6150.9 
6235.7 
6812.0 


7.58 
7.63 
7.67 


6162.2 
6288.0 
6314.4 


7..S8 
7.63 
7.68 


6164.8 7.59 
6240.7 7.63 
6817.0 7.68 


166 
167 
168 


6888.2 
6460.8 
6587.9 


7.71 
7.76 
7.81 


6884.7 
6461.9 
6589.5 


7.72 

7.76 
7.81 


6886.6 
6468.8 
6541.4 


7.72 
7.76 
7.81 


6888 7 
6465.9 
6548.6 


7.72 

7-77 
7.81 


6891.1 
6468.4 
6646.1 


7.72 

7.77 
7.82 


6898.8 7.73 
6471.r 7.77 
6548.8 7.82 


160 
170 
171 


6616.0 
0694.5 
6778.5 


785 
7.90 

7.9s 


6617.6 
6696.1 
6775.1 


7.85 
7.90 

7.95 


6619.5 
6698.1 
6777.1 


7.86 

7.90 

7-95 


6621.7 
6700.8 
6779.4 


7.86 
7.91 

795 


6624.2 
6702.8 
6781.9 


7.86 

7-9" 
7.96 


6627.0 7,87 

6705.7 7.91 

6784.8 7.96 


179 
173 
174 


6852.9 
6982.8 
7018.2 


7-99 
8.04 

8.08 


6854.6 
6984.5 
7014.9 


7-99 
8.04 

8.09 


6856.6 
6986.6 
7017.0 


8.00 
8.04 
8.09 


6858.9 
6938 9 
7019.8 


8.00 
8.05 
8.09 


6861.5 
6941.5 
7022.0 


8.00 
8.05 
8.09 


6864.4 8.01 
6944.4 8.0c ,' 
7024.9 8.10 


175 
176 
177 


7094.1 
7175.4 
7257.1 


8.13 
8.18 
8.22 


7096.8 
7177.1 
7258.9 


8.13 
8.18 
8.23 


7097.9 
7179.2 
7261.1 


8.14 
8.18 
8.23 


7100.8 
7181.6 
7268.5 


8.14 
8.18 
8.23 


7102.9 
7184.8 
7266.2^ 


8.14 
8.19 

8.23 


7106.9 8.14 
7187.8 8.19 
7269.8 8.24 


178 
179 
180 

8DI8. 


7889.4 
7422.1 
7505.2 


8.27 
8.32 
8.36 


7841.2 
7428.9 
7507.1 


8.27 
8.32 
8.36 


7848.8 
7426.1 
7509.8 


8.27 

8.31 
8.37 


7845.8 
7428.5 
7511.8 


8.28 
8.32 
8.37 


7848.6 
7431.8 
7514.6 


8.28 
8.33 
8.37 


7851.6 8.28 
7484.5 8.33 
7617.8 8.38; 


eo 


70 


8« 


9*^ 


IQo 


ir 
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TABLE XL 


1 




Whole Sections. 




Sit 


le Slope i 


to L 


SDI8. 

181 
189 
188 


e* 


T 


8*> 


9° 


io« 


u** 


7588.9 
7672.9 
7767.6 


8.41 

8.45 
8.50 


7690.7 8.41 

7674.8 8.46 
7769.4 8.50 


7692.9 
7677.1 
7761.7 


8.41 
846 
8.51 


7596.6 
7679.6 
7764.8 


8.42 
8.46 
8.51 


7698.8 
7682.5 
7767.2 


8.42 
8.47 
8.51 


7601.6 
7685.7 
7770.4 


8.42 
8.47 
8.52 


181 
185 
186 


7842.6 
7928.0 
8018.9 


8-55 

8-59 
8.64 


7844.4 8.55 
7929.9 8.60 
8015.9 8.64 


7846.7 
7982.2 
8018.2 


8-55 
8.60 

8.64 


7849.3 
7984.9 
8020.9 


8.56 
8.60 
8.65 


7862.8 
7937.9 
8023.9 


8.56 
8.60 
8.65 


7865.6 
7941.2 
8027.3 


8.56 
8.61 
8.65 


187 

188 
188 


8100.8 
8187.2 
8274.5 


8.69 

8.73 
8.78 


8102.8 8.69 
8189.2 8.74 
8276.5 8.78 


8104.7 
8191.6 
8279.0 


8.69 

8.74 
8.78 


8107.4 
8194.3 
8281.7 


8.69 

8.74 
8.79 


8110.4 
8197.4 
8284.9 


8.70 
8.74 
8.79 


8113.8 
8200.9 
8288.8 


8.70 

8-75 
8.79 


180 
181 
189 


8362.8 
8450.6 
8589.8 


8.83 
8.87 
8.92 


8864.4 8.83 
8452.6 8.87 
8541.4 8.92 


8866.8 
8456.1 
8548.9 


8.83 
8.88 
8.92 


8869.6 
8457.9 
8546.7 


8.83 
8.88 
8.93 


8372.8 
8461.1 
8549.9 


8.84 

8.88 
8.93 


8876.3 
84<f4.7 
8563.5 


8.84 
8.89 
8.93 


188 
184 
185 


8628.6 
8718.1 
8808.2 


8.96 
9.01 
9.06 


8630.0 8.97 
8720.2 9.01 
8810.4 9.06 


8688.1 

'8722.8. 

8818.0 


8.97 
9.02 
9.06 


8686.0 
8725.7 
8816.9 


8.97 
9.02 
9.07 


8639,2 
8729.0 
8819.2 


8.98 
9.02 
9.07 


8642.9 
8732.7 
8822.9 


8.98 
9.03 

9.07 


188 
187 
188 


8808.8 
8989.8 
9081.8 


9.10 

9>5 
9.20 


8901.0 9. 1 1 
8992.0 9.15 
9083.6 9.20 


8903.6 
8994.7 
9086.2 


9.11 

9-»S 
9.20 


8906.6 
8997.7 
9089.2 


9.11 
9.16 
9.20 


8909.9 
9001.1 
9092.7 


9.11 
9.16 
9.21 


8918.6 
9004.8 
9096.5 


9.12 
9.17 
9.21 


188 
988 
981 


9178.8 
9265.7 
9868.6 


9.24 
9.29 

9-34- 


9175 5. 9.24 
9268.0 9.29 
9860.9 9.34 


9178 2 
9270.7 
9868.6 


9.25 
9.29 

9-34 


9181.3 
9273.8 
9866.8 


9»S 
9.30 

9-34 


9184.7 
9277.8 
9870.3 


9.25 
9.30 

9-35 


9188.6 
9281.2 
9374.2 


9.26 
9.30 

9-35 


989 
988 
984 


9462.0 
9646.8 
9640.1 


9.38 

9-43 
9-47 


9454.8 9.38 
9548.1 9.43 
9642.4 9.48 


9467.0 
9660.9 
9645.2 


9-39 

9-43 
9.48 


9460.2 
9664.1 
9648.6 


9-39 
9-44 
9.48 


9463.8 
9557.7 
9652.1 


9-39 
9-44 
949 


9467.7 
9561.7 
9666.1 


9.40 
9-44 
9-49 


985 

1988 
|98Z 


9784.8 
9880.0 
9926.7 


9.52 

9-57 
9.61 


9787.2 9.52 
9832.4 9.57 
9928.1 9.62 


9740.0 
9885.3 
9931.0 


9-53 
9-57 
9.62 


9748.3 
9838.6 
9984.8 


9-53 
9.58 

9.62 


9747.0 
9842.3 
9988.1 


9-53 
9.58 

9.63 


9761.0 
9846.4 
9942.2 


954 
9.58 
9.63 


988 
988 
910 


10021.8 
10118.4 
10216.6 


9.66 
9.71 

9-75 


10024.8 9.66 

10120.9 9.71 
10218.0 9.75 


10027.2 
10123.8 
10221.0 


9.66 

9.71 
9.76 


10030.5 
10127.2 
10224.4 


9.67 

971 

9.76 


10084.8 
10181.0 
10228.2 


9.67 
9.72 
9.76 


10088.6 
10135.3 
10232.6 


9.68 
972 

9-77 


911 
919 
918 


10818.0 
10411.0 
10509.4 


9.80 
9.84 

9.89 


10815.5 9.80 
10418.5 9.85 
10612.0 9.89 


10318.6 
10416.6 
10515.1 


9.80 
9.85 
990 


10822.0 
10420.0 
10618.6 


9.81 
9.85 
9.90 


10825.9 
10424.0 
10522.5 


9.81 
9.86 
9.90 


10880.2 
10428.8 
10527.0 


9.81 
9.86 
9.91 


914 
915 
916 


10608.8 
10707.7 
10807.6 ] 


9-94 
9.98 

10.03 


10610.9 9.94 
10710.8 9.99 
10810.2 10.03 


10614.0 
10713.5 
10818.4 ] 


9-94 

9-99 
[0.04 


' 10617.6 
10717.0 
10817.0 ] 


9-95 

9-99 

10.04 


10621.6 
10721.1 ] 
10821.0 1 


9-95 
to. 00 

to.04 


10626.0 
10725.6 J 
10825.6 ] 


9-95 
to. 00 

10.05 


917 
918 
918 


10907.8 ] 
11008.6 ] 
11100.8 1 


[0.08 
10.12 
10.17 


10910.5 10.08 
11011.8 10.13 
11112.5 10.17 


10913.7 
11014.5 1 
11115.8 ] 


10.08 
10.13 
[0.17 


10917.8 
11018.2 
11119.6 ] 


10.09 
10.13 
10.18 


10921.5 ] 
11022.3 1 
11123.7 J 


[0.09 
[0.14 
to.i8 


10926.0 ] 
11027.0 1 
11128.4 ] 


10.09 
10.14 
10.19 


998 
991 
999 


11211.6 1 

11818.7 1 

11416.8 1 


to. 22 
[0.26 
to. 3 1 


11214.3 10.22 

11816.4 10.26 
11419.1 10.31 


11217.6 
11319.8 ] 
11422.4 ] 


10.22 

10.27 
10.31 


11221.8 ] 
11828.6 
11426.2 ] 


10.22 
10.27 
10.32 


11225.5 ] 
11327.8 ] 
11480.5 ] 


10.23 
ro.27 
10.32 


11280.2 : 
11382.6 ] 
11436.8 ] 


10.23 
10.28 
10.33 


993 
994 
995 


11619.4 1 
11622.9 ] 
11726.9 ] 


to. 3 5 
to. 40 
to.45 


11522.2 10.36 
11625.8 10.40 
11729.8 10.45 


11525.6 1 
11629.2 1 
11788.2 : 


ro.36 
10.41 
10.45 


11529.4 ] 

11633.0 ] 

11787.1 . 


to. 36 
10.41 
10.46 


11583.8 ] 
11637.4 ] 
11741.6 J 


10.37 
10.41 
to. 46 


11588.6 1 
11642.8 J 
11746.6 ] 


10.37 
to.42 
10.46 


998 

997 
998 


11881.4 ] 
11986.3 1 
12041.7 ] 


10.49 
10.54 
to.59 


11884.8 10.50 
11989.2 10.54 
12044.7 10.59 


11887.8 1 
11942.8 ] 
12048.2 ] 


to. 50 
10.55 
10.59 


11841.7 ] 
11946.7 ] 
12062.2 ] 


10.50 
10.55 
to. 60 


11846.2 ] 
11951.2 ] 
12066.8 ] 


10.51 
[0.55 
to. 60 


11851.1 ] 
11966.8 ] 
12061.8 ] 


10.51 

10.56 
to. 60 


998 

938 
931 


12147.6 1 
12258.9 ] 

12860.7 1 


to. 63 
to. 68 
10.73 


12160.6 10.64 
12256.0 10.68 
123^)8.7 10.73 


12164.1 ] 
12260.6 ] 
12367.4 ] 


10.64 
to. 68 
10.73 


12168.2 ] 
12264.6 ] 
12871.5 1 


[0.64 
to. 69 

to.73 


12162.8 1 
12269.2 1 
12376.1 ] 


10.65 
10.69 

10.74 


12167.9 1 
12274.4 1 
12381.3 I 


to.65 1 
to. 70 

10.74 


939 

983 
934 


12468.0 ] 

12675.7 ] 

12688.8 ] 


10.77 
to. 82 

10.86 


12471.0 10.77 
12578.7 10.82 
12686.9 10.87 


12474.7 1 
12582.4 ] 
12690.7 ] 


[0.78 
to.82 
to. 87 


12478.8 1 
12586.6 ] 

12694.9 1 


10.78 
10.83 
10.87 


12488.5 ] 

12591.4 J 
12099.7 ] 


to.78 
10.83 

[0.88 


12488.8 ] 
12596.7 1 
12705.0 ] 


io.79 

to. 84 
to.88 


935 
988 

937 


12792.6 ] 
12901.6 ] 
18011.2 ] 


[0.91 
10.96 
[1. 00 


12795.6 10.91 

12904.7 10.96 
18014.3 11.01 


12799.4 1 

12908.5 1 
13018.2 1 


to.92 
10.96 
[1. 01 


12803.6 1 
12912.8 1 
13022.6 1 


to.92 

10.97 

tl.Ol 


12808.5 ] 
12917.7 1 
13027.4 1 


10.92 
10.97 

11.02 


12818.8 1 
12923.1 ] 

13082.9 1 


to.93 

10.98 1 
11.02 


938 
938 
910 

SOU. 


18121.2 1 
18281.7 1 
18342.6 ] 


[1. 05 
II. 10 
11.14 


18124.4 11.05 
132S4.9 II. 10 
138-16.9 1 1. 14 


13128.2 ] 
13288.8 ] 
13349.8 1 


[1.06 

[1. 10 

1.15 


18182.6 1 

13243.2 1 

18354.3 1 


[I.06 
11.11 

I.I5 


13137.6 J 

13248.2 ] 

13359.3 1 


1.06 
I. II 
1.16 


13143.1 ] 

13253.8 ] 

13864.9 1 


11.07 
ti.ii 
[1. 16 


e^ 


70 


8« 


9« 


« 


10° 


ir 



167 



L 



TABLE XL 



Whole SectioiiB. 



Slope i to L 



8UI8. 



191 

123 

191 
191 
196 

197 
198 
199 

180 
ISl 
182 

183 
184 
18a 

186 
187 
188 

186 
140 
141 

149 
148 
144 

145 
146 
147 

148 
149 
156 

151 
159 
158 

154 
155 
156 

157 
158 
159 

166 
161 
169 

168 
164 
165 

166 
167 
168 

169 
176 
171 

179 
178 
174 

175 
176 
177 

178 
179 
186 

8DI8. 



12' 



13* 



8898.7 
8456.1 
8G12.0 

8569.3 
8627.1 
8686.4 

8744.1 
8808.8 
8868.0 

8928.1 
8988.7 
4044.8 

4106.8 
4168.8 
4280.7 

4298.6 
4867.0 
4420.8 

4486.1 
4649.9 
4616.1 

4680.8 
4747.0 
4818.6 

4880.7 
4948.2 
6016.2 

6084.7 
6168.7 
6228.1 

6293.0 
6868.8 
6484.1 

6506.4 
6677.1 
6649.8 

6721.9 
6796.1 

6868.7 

6942.7 
6017.2 
6092.2 

6167.6 
6248.6 
6319.9 

6896.8 
6474.1 
6661.8 

6680.1 
6708.8 
6787.9 

6867.6 
6947.6 
7028.2 

7109.2 
7190.7 
7272.6 

7866.0 
7487.9 
7621.2 

12' 



.64 
.69 

•73 

.78 
.83 
.87 

.94 

97 

.01 

6.06 
6. 1 1 
6.15 

6.20 
6.24 
6.29 

6.34 
6.38 
6.43 

6.48 
6.52 
6.57 

6.62 
6.66 
6.71 

6.76 
6.80 
6.85 

6.89 
6.94 
6.99 

7.03 
7.08 

M3 
7.17 
7.22 
7.27 

7.31 
7.36 
7.41 

7.4s 
7.50 

7.54 

7-59 
7.64 

7.68 

7-73 
7.78 

7.82 

7.87 
7.92 
7.96 

8.01 
8.06 
9,10 

8.15 
8.19 
8.24 

8.29 

8.33 
8.38 



8400.4 
8456.9 
8618.8 

8571.2 
8629 
8687.8 

8746.0 
8805.8 
8866.0 

8926. 1 
8986.7 
4046.8 

4108.4 
4170.4 
4282.9 

4296.8 
4369.2 
4428.1 

4487.4 
4562.2 
4617.5 

4683.2 
4749.4 
4816.0 

4888.2 
4950.8 
6018.8 

6087.8 
6166.8 
6225.7 

6295.7 
6860.0 
6486.9 

6608.2 
6579.9 
6662.2 

6724.9 
5798.0 
6871.6 

6945.7 
6020.8 
6096.8 

6170.8 
6246.7 
6323.1 

6400.0 
6477.4 
6665.2 

6688.4 
6712.2 
6791.4 

6871.0 
6951.2 
7031.8 

7112.8 
7194.3 
7276.8 

7868.8 
7441.7 
7526.1 

13* 



14' 



.64 
.69 

•74 

.78 
.83 
.88 

.92 

.97 
6.02 

6.06 
6. 1 1 
6.15 

6.20 
6.25 
6.29 

6.34 
6.39 

6.43 
6.48 
6.53 
6.57 

6.62 
6.67 
6.71 

6.76 
6.81 
6.85 

6.90 
6.94 
699 

04 
.08 

•"3 
.18 
.22 

.27 

•3» 
.36 

•4» 

.46 
•SO 
•55 

•59 
.64 
.69 

•78; 
.83. 

.87 

.97 

8.01 
8.06 
8.11 . 

8.15 ' 

8.20 I 
8.25 

8.29 

8.34 
8.38 



8402.8 
8458.8 
8616.7 

8678.1 
8631.0 
8689.8 

8748.1 
8807.4 
8867-1 

8927.8 
8987.9 
4049.1 

4110.6 
4172.7 
4236.2 

4298.2 
4361.6 
4425.6 

4489.9 
4564.7 
4620.0 

4686.8 
4762.0 
4818.7 

4885.9 
4953.6 
6021.6 

6090.1 
6159.2 
6228.6 

6298.6 
6869.0 
6439.9 

6611.2 
6583.0 
6665.3 

5728.0 
6801.2 
6874.9 

5949.0 
6023.6 
6098.7 

6174.2 
6250.2 
6326.7 

6408.6 
6481.0 
6558.8 

6687.1 
6715.9 
6795.1 

6874.9 
6955.0 
7035.7 

7116.8 
7198.8 
7280.4 

7862.9 
7446.8 
7629.8 

14' 



.65 
69 

•74 

.79 
.83 

.88 

•93 

•97 

6.02 

6.07 
6. 1 1 
6.16 

6.20 
6.25 
6.30 

6.34 
6.39 
6.44 

6.48 

6.53 
6.58 

6.62 
6.67 
6.72 

6.76 
6.81 
6.86 

6.90 
6.95 
6.99 

04 
.09 

•"3 

.18 

•*3 

.27 

•3* 

•37 
•41 

.46 

•5> 
•55 
.60 

■65 

.69 

•74 
.78 

.83 

.88 
.92 

•97 

8.02 
8.06 
8. XI 

8.x6 
8.20 
8.25 

8.30 

8.34 
8.39 



16' 



8404.4 
8460.9 
8517.9 

8676.8 
8638.2 
8691.6 

8760.4 
8809.7 
8869.4 

8929.7 
8990.4 
4061.5 

4118.1 
4175.i 
4237.8 

4300.8 
4364.8 
4428.2 

4492.6 
4667.6 
4622.8 

4688 6 
4764.9 
4821.6 

4888.8 
4966.5 
6024.6 

6093.2 
6162.8 
6281.8 

5801.8 
5872.8 
5443.2 

5614.6 
5686.4 
5658.7 

6731.5 
6804.8 
6878.6 

6962.6 
6027.8 
6102.4 

6178.0 
6254.0 
6330.6 

6407.6 
6484.9 
6562.8 

6641.1 
6720.0 
6799.3 

6879.0 
6959.2 
7039.9 

7121.1 
7202.7 

7284.8 

7867.8 
7450.8 
7533.8 

16' 



5.65 
5.70 

S-74 

5-79 
5.84 

5.88 

5-93 
5.98 

6.02 
6.07 

6.X2 

6.16 

6.21 

6.25 
6.30 

6.35 
6.39 
6.44 

6.49 
6.53 
6.58 

6.63 
6.67 

6.72 

6.77 
6.81 

6.86 

6.91 
6.95 
7.00 

7.05 
7.09 

7; 14 

7.19 

7-»3 
7.28 

7-3» 
7^37 
7^4» 

7.46 

7.5« 
7.56 

7.60 
7.65 
7.70 

7-74 

7-79 
7.84 

7.88 

7-93 
7.98 

8.02 
8.07 
8.12 

8.16 
8.21 
8.25 

8.30 
8.35 
8.39 



16* 



IT 



8406.6 
8468.2 
8620.2 

8677.6 
8635.6 
8694.0 

8752.9 
8812.2 
8872.0 

8982.2 
8993.0 
4064.2 

4116.8 
4178.0 
4240.6 

4308.6 
4367.1 
4481.1 

4496.6 
4560.6 
4626.9 

4691.7 
4768.0 
4824.8 

4892.0 
4969.7 
6027.9 

6096.6 
6166.7 
5236.2 

5305.8 
6376.8 
6446.7 

6618.2 
6590.1 
6662.4 

6785.3 
6808.6 
6882.3 

6966.6 
6031.2 
6106.4 

6182.0 
6268.1 
6334.6 

6411.7 
6489. 1 
6567.1 

6645.6 
6724.4 
6803.7 

6883.6 
6968.8 
7044.6 

7126.7 
7207.4 
7289.6 

7372.1 
7466.2 
7588.7 

16' 



■65 
.70 

•75 

79 
.84 
.89 

.43 
.98 

.03 

6.07 
6.12 
6.17 

6.21 
6.26 
6.31 

6.35 
6.40 
6.45 

6.49 

6.54 
6.58 

6.63 
6.68 
6.72 

6.77 
6.82 
6.86 

6.9 X 
6.96 

7.00 

7.05 
7.10 

7-14 

7.19 

7.24 
7.28 

7.33 
7.38 
7.42 



47 

5» 
56 

7.61 

7.66 

7.70 

7-75 

7.79 
7.84 

7.89 

7-93 
7.98 

8.03 
8.07 
8.12 

8.17 
8.21 
8.26 

8.31 
8.35 
8.40 



8409.0 
8465.6 
8522.7 

8580.2 
8688.2 
3696.6 

8766.6 
8814.9 

8874.7 

8985.0 
3996.8 
4067.0 

4118.7 
4180.9 
4248.6 

4806.6 
4370.2 
4484.2 

4498.7 
4568.7 
4629.1 

4695.0 
4761.4 
4828.2 

4896.6 
4963.8 
5081.6 

6100.2 
5169.8 
6238.9 

6809.0 
6879.6 
6450.6 

6522.1 
5594.0 
5666.4 

6739.8 

5812.7 
6886.5 

6960.8 
6036.5 
6110.7 

6186.4 
6262.6 
6389.1 

6416.2 
6493.7 
6571.7 

6680.2 
6729.1 
6808.6 

6888.4 
6968.7 
7049.6 

7180.8 
7212.5 
7294.7 

7377.4 
7460.6 
7544.1 

17' 



.66 

.70 

75 
;.8o 
;.84 
;.89 

.94 

;-98 

6.03 

6.08 

6.12 

6.17 

6.22 
6.26 
6.31 

6.36 
6.40 
6.45 

6.50 
6.54 
6.59 

6.64 
6.68 

6.73; 

6.78 
682 
687 

6.92 
696 

7.01 

7.06 
7.10 

7-15 

7.19 

7.»4 
7.29 

7.33 
7.38 

7-43 

7-47 
7.52 

7.57 

7.61 
7.66 
7.71 



75 
80 

85 

89 
94 
99 
8-03 
8.08 
8.13 

8.17 
8.22 
8.27 

8.31 
8.36 
8.41 



168 



TABLE XI 


» 






Whole SectioiiB. 




Side Slope i to L 


8(18. 

181 

182 
188 


12^ 


13* 


14« 


16* 


w 


17* 


7606.0 
7689.8 
7774.0 


8.43 
8.47 
9.$% 


7608.9 
7693.2 
7778.0 


8.43 
8.48 
8.52 


7618.1 
7697.5 
7782.3 


8.44 
8.48 
8.53 


7617.8 
7702.2 
7787.0 


8.44 
8.49 
8.53 


7622.7 
7707.2 
7792.1 


8.45 

8.49 
8.54 


7628.1 
7712.7 
7797.6 


8.45 
8.50 

855 


184 
185 
186 


786».2 
7944.9 

soai.o 


8.57 
8.6i 

8.66 


7863.2 
7948.9 
8035.1 


8.57 
8.62 
8.66 


7867.6 
7953.4 
8039.6 


8.57 
8.62 

8.67 


7872.4 
7958.2 
8044.4 


8.58 
8.63 
8.67 


7877.5 
7963.4 
8049.7 


8.59 
8.63 
8.68 


7883.1 
7969.0 
8055.4 


8.59 
8.64 
8.68 

1 


187 
188 
180 


8117.6 
8204.7 
8292.2 


8.71. 

8.75 
8.80 


8121.7 
8208.8 
8296.4 


8.71 
8.76 
8.80 


8126.2 
8213.4 
8301.0 


8.71 
8.76 
8.81 


8181.2 
8218.4 
8306.0 


8.72 
8.77 
8.81 


8136.5 
8228.7 
8311.5 


8.73 

8.77 
8.82 


8142.2 
8229.6 
8317.3 


8.73 
8.78 

8.82 


100 
101 
102 


8380.1 
8468.6 
8557.6 


8.84 
8.89 

8.94 


8384.4 
8472.9 
8561.9 


8.85 
8.90 
8.94 


8389.1 
8477.6 
8566.6 


8.85 
8.90 
8.95 


8394.2 
8482.7 
8571.8 


8.86 
8.91 
8.95 


8899.6 
8488.8 
8577.4 


8.87 
8.91 
8.96 


8405.6 
8494.8 
8583.5 


8.87 
8.92 
8.96 


108 

m 

105 


8646.9 
8736.7 
8827.0 


8.98 
9.03 
9.08 


8651.8 
8741.2 
8831.5 


8.99 
9.03 
9.08 


8656.1 
8746.0 
8836.4 


8.99 
9.04 
9.09 


8661.8 
8751.8 
8841.8 


9.00 
9.05 
9.09 


8667.0 
8757.0 

8847.6 


9.00 
9.05 
9.10 


8673.1 
8763.2 
8858.8 


9.01 
9.06 
9.10 


106 
107 
108 


8917.8 
9009.0 
9100.7 


9.12 

9->7 
9 21 


8922.3 
9013.6 
9105.8 


9.13 

9«7 
9.22 


8927.3 
9018.6 
9110.4 


9-»3 
9.18 

9.23 


8932.7 
9024.1 
9115.9 


9.14 
9.18 
9.23 


8938.5 
9030.0 
9121.9 


9.14 
9.19 
9.24 


8944.9 
9086.4 
9128.8 


9«5 
9.20 

9.24 


100 
200 
201 


9192.9 
9285.5 
9378.6 


9.26 
9.36 


9197.5 
9290.2 
9388.3 


9.27 
9.31 
9.36 


9202.7 
9295.4 
9888.6 


9.27 
9.32 

9-37 


9208.2 
9301.0 
9894.2 


9.28 
9.32 

9-37 


9214.2 
9807.1 
9400.4 


9.28 

9-33 
9.38 


9220.8 
9313.7 
9407.0 


9.29 

9-34 
9.38 


202 
208 
204 


9472.1 
9566.1 
9660.6 


9.40 

9-45 
9-49 


9476.9 
9571.0 
9665.5 


9-41 

9-45 
9.50 


9482.2 
9576.3 
9670.9 


9-41 
9.46 

9.50 


9488.0 
9582.1 
9676.8 


9.42 
9.46 

951 


9494.2 
9588.4 
9688.1 


9.42 

9-47 
9.52 


9500.9 
9595.2 
9689.9 


9-43 
9.48 

9.52 


205 
206 
207 


9765.6 
9851.0 
9946.8 


9- 54 

9-59 
9.63 


9760.5 
9856.0 
9951.9 


9-55 

9-59 
9.64 


9766.0 
9861.5 
9957.4 


9-55 
9.60 

9.64 


9771.9 
9867.4 
9968.5 


9.56 
9.60 
9.65 


9778.8 
9878.9 
9970.0 


9.56 
9.61 
9.66 


9785.2 
9880.9 
9977.0 


9-57 
9.62 

9.66 


200 
210 


10043.2 
10140.0 
10237.2 


9.68 

9-73 
9-77 


10048.3 
10145.1 
10242.5 


9.69 

9-73 
9.78 


10053.9 
10150.8 
10248.1 


9.69 

9-74 
9.78 


10080.0 
10156.9 
10254.4 


9.70 
9-74 
9-79 


10066.5 
10163.6 
10261.1 


9.70 

9-75 
9.80 


10073.7 
10170.8 
10268.8 


9.71 
9.76 
9.80 


211 
212 
218 


10335.0 
10483.2 
10581.8 


9.82 
9.87 
9.91 


10340.2 
10488.5 
10537.2 


9.82 

9.87 
9.92 


10346.0 
10444.3 
10543.0 


9.83 
9.88 
9.92 


10352.2 
10450.6 
10549.4 


9.84 
9.88 

9-93 


10859.0 
10457.4 
10556.3 


9.84 
9.89 

9-94 


10366.3 
10464.8 
10563.8 


9.85 
9.90 

9-94 


214 
215 
216 


10630.9 

10730.5 ] 

10830.6 ] 


9.96 
10.01 
[0.05 


10636.4 

10736.0 J 

10836.1 J 


9.96 

[O.OI 

to. 06 


10642.8 

10742.0 ] 

10842.1 1 


9-97 
1 0.02 

1 0.06 


10648.7 
10748.5 J 
10848.7 1 


9.98 
10.02 
to. 07 


10655.7 
10755.5 ] 
10855.8 ] 


9.98 

10.03 
to.07 


10663.2 
10763.1 ] 
10863.5 J 


9-99 
10.04 

[0.08 


217 
218 
219 


10981.1 J 
11082.1 1 
11183.5 : 


10.10 
ro.14 
10.19 


10936.7 1 
11037.7 ] 
11139.2 ] 


to. 10 
to. 1 5 
10.20 


10942.7 J 

11043.8 1 
11145.4 ] 


10. XI 
io.x6 
to. 20 


10949.4 ] 

11050.5 ] 
11152.1 1 


to. XI 

10.16 

[0.2I 


10956.5 ] 
11057.8 ] 
11159.4 ] 


to. 12 
10.17 
[0.2I 


10964.3 ] 
11065.6 ] 
11167.3 1 


[0.13 
10.18 
10.22 


226 

221 
22i 


11235.4 ] 
11337.8 ] 
11440.6 ] 


10.24 
10.28 
10.33 


11241.2 ] 
11848.6 ] 
11446.5 ] 


to. 24 
to. 29 

IO-34 


11247.4 
11349.9 ] 
11452.8 ] 


10.25 
to. 29 
10.34 


11254.2 J 
11356.8 ] 
11459.8 I 


[O.25 
10.30 
tO.35 


11261.6 1 
11364.2 1 
11467.8 1 


tO.26 

[O.3I 
10.35 


11269.5 J 
11372.2 1 
11475.4 J 


[0.27 
[0.31 
1 0.36 


228 
224 
225 


11543.9 ] 
11647.7 
11751.9 ] 


10.38 
10.42 
10.47 


11549.8 J 
11653.6 1 

11757.9 ] 


10.38 

10.43 
10.47 


11556.2 J 
11660.1 ] 
11764.5 ] 


10.39 
10.43 
10.48 


11563.2 ] 
11667.2 1 
11771.6 ] 


10.39 
10.44 
10.49 


11570.8 1 
11674.8 ] 
1177913 ] 


10.40 
tO.45 
tO.49 


11579.0 1 

11683.1 1 
11787.6 3 


[0.41 

10.45 
[0.50 


226 
227 

228 


11856.6 ] 
11961.8 ] 
12067.4 i 


10.52 
10.56 
[0.61 


11862.7 ] 
11967.9 1 
12078.6 1 


10.52 
10.57 
[0.61 


11869.3 ] 
11974.5 ] 
12080.8 ] 


10.53 
10.57 
10.62 


11876.4 1 
.11981.8 ] 
12087.6 1 


10.53 
tO.58 
[O.63 


11884.2 1 
11989.6 1 
12095.5 : 


10.54 
10.59 
[O.63 


11892.6 ] 
11998.1 J 
12104.0 1 


to. 55 
10.59 
[0.64 


220 
280 
281 


12173.5 

12280.0 1 

12387.1 ] 


10.66 

[0.70 
10.75 


12179.7 1 

12286.3 1 

12398.4 J 


10.66 
[0.71 
10.75 


12186.5 ] 
12298.1 ] 
12400.8 ] 


to. 67 
10.71 
to.76 


12193.8 ] 
12300.6 1 
12407.8 i 


to. 67 
[0.72 

to.77 


12201.8 1 
12308.6 ] 

12415.9 ] 


10.68 

10.73 
10.77 


12210.5 ] 
12317.8 1 
12424.7 J 


[0.69 

10.73 
10,78 1 


282 
288 
284 


12494.5 ] 
12602.5 ] 
12710.9 ] 


10.79 
[0.84 
[0.89 


12500.9 J 
12608.9 1 
12717.4 ] 


[0.80 
10.85 
[O.89 


12607.9 1 
12615.9 ] 
12724.4 1 


to.8i 
10.85 
10.90 


12515.4 1 
12623.6 1 
12732.1 3 


to.8i 
[0.86 
10.91 


12523.6 ] 
12631.8 J 
12740.5 ] 


[O.82 
[O.87 
[O.9I 


12532.5 ] 
12640.7 ] 
12749.5 1 


10.83 
ro.87 
10.92 


285 

286 
287 


12819.8 1 
12929.1 i 

13088.9 ] 


10.93 
10.98 

[1. 03 


12826.3 1 
12935 7 ] 
13045.5 J 


[0.94 
10.99 

11.03 


12833.4 ] 
12942.9 1 
13052.8 ] 


to.95 
ro.99 
[1.04 


12841.2 1 
12950.7 ] 
13060.7 1 


10.95 
11.00 
11.04 


12849.6 ] 
12959.2 ] 
13069.2 ] 


10.96 

[I.Ol 
[I.05 


12858.7 ] 

12968.4 1 

13078.5 ] 


10.97 
[1. 01 

[1.06 


288 
280 
240 

8UIR. 


18149.2 ] 
13259.9 1 
13371.1 ] 


11.07 
ri.i2 
11.17 


18155.9 ] 
13266.6 ] 
18377.9 ] 


[X.08 
[I.13 

11.17 


18163.2 1 
18274.0 1 

13385.3 1 


ti.o8 
ri.13 
[X.18 


13171.1 I 
13282.1 1 
13398.4 ] 


[1.09 

11.14 
ti.i8 


18179.8 1 
13290.8 1 
13402.2 1 


[1. 10 
[1. 15 
[1. 19 


13189.1 1 

13300.2 1 
18411.7 1 


[1. 11 
[1. 15 

11.20 


12« 


18* 


14^ 


15** 


16* 




17* 



lu9 



TABLE XL 



Whole Sectioni. 



WIS 


18" 


W 


ao' 


ar 


220 




m 
m 
in 


8411.6 

8M8.a 

se:!5.s 


S.66 


8414.4 
8471.1 

8628.2 


S.67 


8417.4 
8474.1 
3531,8 


S7» 
S-77 


8420.6 
8477.4 
8684.6 


1;;: 


8424.1 
3480.9 

8588.2 


S« 

,.78 






8582.9 
8640.9 


IT. 

?90 


3685.8 
864S9 

8702.4 


(,90 


3689.0 
8647.1 
8706.7 


S.81 
5.86 
?9" 


8592.8 

8650.5 
8709.2 


S.8t 
5,8* 
?-9' 


3696.9 
8654.2 
8712.9 


til 




197 


37G8.4 
8B17.8 
8877.7 


S-94 
599 
6.04 


8761.4 

3820.9 
3880.8 


S-95 


8764,7 
8824,8 
3881.2 


6.., 


8768.8 
8827.8 
3887.9 


it 


8772.1 
8831,7 
8S91.B 


if, 
6.06 




IM 
ISI 
tit 


8988.0 
3968.8 
4060.1 


608 
6,ij 
6.18 


3941.2 
4002.1 
4068.4 


6,09 

6,13 
6,18 


8944.7 
4006,6 
4067.0 


6.=, 
6.14 
6.,, 


8948.4 
4009.4 
4070.8 


6.1a 
6.14 
6.19 


3962.4 
4018.4 
4074.9 


6, to 




Its 
m 
m 


4121.9 
4184.1 

4246.8 


6,» 
6, .7 
6.,i 


4125.2 
4187.6 
4250.2 


6,13 
6.17 
6.,» 


4128,0 
4191.2 
4254,0 




4182.7 
4196.1 
4258.0 


6.«4 
6.18 

6.„ 


4136.9 

4199,3 
4262,2 


6.14 
6.19 
'14 




itf 
m 

1S8 


4809.fl 
43;8-6 
44S7.6 


It 
6.4-i 


4818.4 
4877.1 
4441.2 




4817,2 
4381.0 
4446.1 


ti: 

6,47 


4321.3 
48S5.1 
4449.8 


6,,8 

6,41 
6.47 


4826.6 
4389.6 
4468.8 


IS 




IW 
141 


460^2 

4567.2 
4632.7 


6. so 
6.5s 
6.M 


4605.8 
46709 
4686.4 


6.S, 


4609.8 
4674.9 
4640.6 


6.51 


4614.0 

4579,2 
4044,9 


S 


4518.6 
4583.8 
4649.5 


IS 

6.6. 




149 
14S 
144 


4698.6 
4766.0 
4831.9 


6. 64 
6.69 
S.71 


4702,4 

4768,9 
4835.8 


6,6s 
6,6, 

6.74 


4706.6 

4778.1 
4840.1 


6,7S 


4711.0 

4777.8 
4844.6 


6.66 

6,71 
6.7s 


4715.7 

4782,4 
4849,6 


6,67 
6.7 1 

6,76 




14S 
I4« 


4899.2 
4967,0 
5035.3 


6.78 
6.81 

6.87 


4908.2 
4971,1 
6089,4 


6,79 


4907,6 
4975.6 

5048.8 


6,79 
e.84 
6,89 


4912,1 
4980.1 

6048.6 


6.80 
6,85 
6,89 


4917.1 

4985,1 
6068.6 


6.81 
6,85 
6,90 




I4»* 
149 

1st 


6104.1 
6173.3 
6242.9 


6.91 

6.97 
7.0. 


6108.2 
6177,6 
5247,2 


6,93 
6.97 


6112,7 
6182,0 
5261.8 


6. 9 J 
6.98 

7.01 


5117.6 
6186.9 
5256.7 


6.94 
6.99 

7,0, 


6122.6 
5I92.I 
6262.0 


6.9s 
6,99 

7.04 






5318.1 

5388.7 
6454.7 


7.06 
7. It 


6317.4 

5388.1 
6469.2 


707 
7,11 

7,. 6 


5822.1 

6392,8 
5464.0 


7.07 
7.11 
7.17 


5827.1 
5397-9 
6469.1 


7.rf 
7.'1 


6332,4 
6408.8 
6474,6 


7,09 




IH 
IS5 
IH 


6.^26.3 
6598,3 
6670.8 


7.10 
7-»5 
7.19 


6680.8 

6602.9 
6675.4 


7.»5 
7.10 


658.-i,7 
5fi07J 
6080.4 


7.»i 
7.16 
71« 


5540.8 
6613.0 
6686-7 


7,11 
7,»7 
7,11 


6646,4 
5618,7 
6691.4 


7.1J 

7.»7 
7.31 




1S1 
1S8 

ise 


6743 7 
6817.1 
6891.0 


7-J4 
7.39 
7-41 


6748.4 
5821.3 
5895.8 


7-li 
7-W 
7-44 


5768,4 

5827.0 
6900.9 


7.3J 
7-41 


5758,8 
5882.4 
6906.6 


7,36 
7-4'i 


6764.6 
5838,3 
5912.4 


7.)7 
7-4' 
7.46 




ISI 

t« 


fl04o!l 
6116.4 


7.48 
7-53 
7.?7 


6970.2 
0045,0 
6120,4 


7.49 


5976,4 
6060,3 
6125,7 


7.49 
7.S4 
7S9 


5981.0 
6056.0 
6181.5 


7. SO 
7S5 


5987,0 
6062.1 
6137,6 


7-Jl 

7,SS 
7-60 




llM 
IM 
IBS 


6191.1 
6267.3 
6344 


7.6a 
7.67 


6196,1 
6272.4 
0.349,1 


7,6, 
7.67 


6201,6 

6277,9 
6864.7 


7.63 
7.68 
7.71 


6207,4 
6288.8 
6860,7 


7.64 

7,69 
7-71 


6218.6 

6290,1 
6867.0 


;:'4 




IW 

IS 


6421.1 

0498,7 
6576,7 


7.76 
7.81 
7,8, 


6426.3 
6504,0 
6582.1 


7-81 
7,86 


6432.0 

6609,7 
6687.fi 


T.87 


0488 
65i6.8 
6694.1 


7.78 
7,83 
7,87 


6444.5 
6622,8 

6600.7 


7.79 




IW 


6655,3 
6734,3 
6813,7 


7,90 
7,95 
799 


6660.7 
6739,8 
6819.8 


7.91 
7,9s 
8,00 


6668.5 
8745.7 
6826.3 


E 


6B72.8 
6762,0 
6881,7 


7.91 
7,97 
8.01 


6679.6 
6758,8 
6888.6 


7,93 
7.97 

g,Oi 




m 
i» 

IH 


6898,6 
6974,0 
7064,9 


8,04 
8,09 

a, I, 


6899.8 
6979.7 
7060.7 


ill 

8, .4 


6906.8 
6985.9 
7066.8 


12 


6911,8 

6992.4 
7073.6 


g.o6 
8.1 1 


6918,7 
6999.4 
7080.6 


g.07 

8,11 
S,i6 




lis 

m 
ni 


7138,2 
7218,0 
7300.8 


8,ig 


7142,0 
7223 9 
7306,2 


8,19 


7148,3 
7230.2 
7312,6 




7165.0 
7237.0 
7819,5 


8,10 


7162,2 
7244.8 
7326,8 


8,11 
8,16 

8,,o 




Its 
m 

180 


7383.0 
7466,2 
7649.8 


8,1, 


7889,0 
7472,3 
7656.0 


8,31 


7396,6 
7478,8 
7562.6 




7402-4 

7485,8 
7669.7 


8. 34 
8,19 

8.43 


7409.9 
7493.4 

7677.8 


8,1; 
S.40 
8,44 




Wli 


18" 


19» 


30" 


21" 


22° 





TABIiE XL 




Whole Sections. 




Side Slope i to L 


Aim. 

181 
182 
188 


18*» 


19** 


20» 


21** 


22'' 


23<' 


7688.9 8.46 

7718.5 8.51 

7803.6 8.55 


7640.2 8.47 
7724.8 8.51 
7810.0 8.56 


7646.9 
7781.6 
7816.8 


S.47 
8.52 
8.57 


7654.1 
7738.9 
7824.1 


8.48 
8.53 
8.57 


7661.7 
7746.6 
7882.0 


8.49 
8.54 
8.58 


7669.9 
7754.9 
7840.8 


8.50 

8.55 
8.59 


184 
185 

186 


7889.1 8.60 
7975.1 8.65 
8061.5 8.69 


7895.5 8.61 

7981.6 8.65 
8068.1 8.70 


7902.5 
7988.6 
8075.2 


8.61 
8.66 
8.71 


7909.9 
7996.1 
8082.8 


8.62 
8.67 
8.71 


7917.8 
8004.1 
8090.9 


8.63 
8.68 
8.72 


7926.2 
8012.6 
8099.5 


8.64 
8.69 

8.73 


187 

188 
189 


8148.5 8.74 
8285.8 8.78 
8828.7 8.83 


8155.1 8.75 
8242.6 8.79 
8330.5 8.84 


8162.8 
8249.8 
8337.8 


8.75 
8.80 
8.85 


8169.9 
8257.5 
8345.6 


8.76 
8.81 
8.85 


8178.1 
8265.8 
8364.0 


8.77 
8.82 
8.86 


8186.8 
8274.6 
8362.9 


8.78 
8.83 
8.87 


199 
191 
192 


8412.0 8.88 
8500.8 8.9a 
8590.0 8.97 


8418.9 8.89 
8507.7 8.93 
8597.0 8.98 


8426.8 
8615.2 
8604.6 


8.89 
8.94 
8.99 


8484.2 
8528.2 
8612.7 


8.90 
8.95 
8.99 


8442.6 
8581.7 
8621.8 


8.91 
8.96 
9.00 


8451.6 
8540.8 
8680.4 


8.92 

8.97 

9.01 


196 
194 
196 


8679.7 9.0a 
8769.9 9.06 
8860.6 9. 1 1 


8686.8 9.03 
8777.1 9.07 
8867.8 9.12 


8694.4 
8784.8 
8875.6 


9.03 
9.08 

9*3 


8702.6 
8798.0 
8888.9 


9.04 
9.09 
9.14 


8711.3 
8801.8 
8892.8 


9.05 
9.10 
9.14 


8720.6 
8811.2 
8902.8 


9.06 

9.II 

9»S 


199 

m 

198 


8951.7 9.16 
9048.2 9.20 

9185.8 9.»5 


8959.0 9.17 
9050.6 9.21 
9142.8 9.26 


8966.8 
9058.6 
9160.8 


9.17 
9.22 
9.27 


8975.3 
9067.1 
9159.4 


9.18 
9.23 
9.28 


8984.8 
9076.2 
9168.5 


9.19 
9.24 
9.28 


8998.8 
9065.8 
9178.8 


9.20 
9.25 
9.29 


199 
299 
291 


9227.8 9.30 
9820.8* 9.34 
9414.2 9.39 


9235.3 9.31 

9828.4 9.35 
9421.9 9.40 


9243.4 
9386.6 
9430.2 


9-3« 
9.36 

9.41 


9252.1 
9345.3 
9489.0 


9.32 

9-37 
9.42 


9261.4 
9354.7 
9448.5 


9-33 
9.38 

9.42 


9271.2 
9364.6 
9458.5 


9-34 
9-39 
9-43 


292 
296 

291 


9508.1 9.44 
9602.5 9.48 
9697.3 9.53 


9515.9 9.44 
9610.3 9.49 
9705.3 9.54 


9524.2 
9618.8 
9718.8 


9-4S 
9.50 

9-55 


9583.2 
9627.8 
9722.9 


9.46 

9S« 

9.56 


9542.7 
9637.4 
9732.6 


9-47 
9.52 

9-57 


9552.9 
9647.7 
9748.0 


9.48 

9-53 
9.58 


296 

296 
297 


9792:6 9.58 
9888.4 9.6a 
9984.6 9.67 


9800.6 9.58 
9896.5 9.63 
9992.8 9.68 


9809.2 

9906.2 

10001.6 


9-59 
9.64 

9.69 


9818.4 

9914.5 

10010.9 


9.60 
9.65 
9.70 


9828.3 

9924.4 

10021.0. 


9.61 
9.66 
9.71 


9888.7 

9934.9 

10081.6 


9.62 
9.67 

9.72 


268 
269 
219 


10081.8 9.72 
10178.5 9.76 
10276.2 9.81 


10089.6 9.7a 
10186.8 9.77 
10284.5 9.82 


10098.4 
10195.8 
10298.6 


9-73 
9.78 

9.83 


10107.9 
10206.8 
10303.2 


9-74 

9-79 
9.84 


10118.0 
10216.6 
10313.6 


9-75 
9.80 

9.85 


10128.8 
10226.4 
10324.5 


9.76 
9.81 
9.86 


211 
212 
218 


10874.8 9.86 

10472.8 9.90 

10571.9 9.95 


10382.7* 9.86 

10481.4 9.91 

10580.5 9.96 


10891.8 
10490.6 
10589.8 


9.87 
9.92 

9-97 


10401.6 
10500.4 
10699.7 


9.88 

9-93 
9.98 


10412.0 
10610.9 
10610.8 


9.89 
9-94 
9-99 


10423.1 
10522.1 
10621.6 ] 


9.90 

9-95 
10.00 


214 
21S 
216 


10671.4 10.00 
10771.8 10.04 
10871.7 10.09 


10680.1 10.00 
10780.1 10.05 
10880.6 10.10 


10689.4 
10789.6 ] 
10890.2 


10.01 
10.06 

lO.IZ 


10699.5 1 
10799.7 : 
10900.4 ] 


10.02 
10.07 
[0.12 


10710.2 3 
10810.6 3 
10911.8 3 


10.03 
[0.08 

[O.I 3 


10721.6 3 
10822.0 3 
10922.9 


ro.04 
[0.09 
10.14 


217 
218 
219 


10972.6 10.14 
11074.0 10.18 
11176 8 10.23 


10981.6 10.14 
11088.1 10.19 
11185.0 10.24 


10991.2 
11092.8 ) 
11194.8 ] 


10.15 
10.20 
to.25 


11001.6 ) 
11103.2 1 
11205.8 J 


10.16 
[0.21 
10.26 


11012.6 3 
11114.8 3 
11216.5 3 


10.17 
[0.22 
to.27 


11024.3 ] 
11126.1 ) 

11228.4 3 


[0.18 
10.23 
[0.28 


229 
221 

222 


11278.1 10.28 
11880.9 10.32 
11484.1 10.37 


11287.3 10.28 
11890.2 10.33 
11493.5 10.38 


11297.2 
11400.2 ] 
11508.6 ] 


[0.29 
10.34 
to. 39 


11807.8 ] 

11410.9 ] 
11514.4 ] 


10.30 

»o-35 
[0.40 


11319.2 3 

11422.8 3 

11626.9 3 


ro.31 
10.36 
10.41 


11881.2 ] 
11434.4 ] 
11688.2 ] 


[0.32 
10.37 
1 0.42 


228 

224 
225 


11587.8 10.42 
11692.0 10.46 
11796.6 10.51 


11597.8 10.42 
11701.5 10.47 
11806.2 10.52 


11607.5 ] 
11711.8 ] 

11816.6 ) 


10.43 

[0.48 

10.53 


11618.3 ] 
11722.8 3 
11827.7 ] 


to.44 
10.49 

to.54 


11630.0 3 
11734.6 3 
11839.5 3 


10.45 
[0.50 

10.55 


11642.8 3 

11747.0 3 

11862.1 3 


[0.46 
[0.51 
[0.56 


226 
227 

228 


11901.7 10.56 

12007.8 10.60 
12118.8 10.65 


11911.4 10.56 

12017.1 10.61 

12128.2 10.66 


11921.9 
12027.6 ] 
12133.8 1 


10.57 

[0.62 
10.67 


11988.0 1 
12038.9 3 
12145.2 3 


[0.58 
10.63 
[0.68 


11945.0 3 
12051.0 1 
12167.4 3 


10.59 
[0.64 
[0.69 


11967.7 : 

12063.8 3 
12170.8 1 


1 0.61 
[0.65 
10.70 


229 
280 
281 


12219.6 10.70 

12826.7 10.74 
12434.1 Z0.79 


12229.7 10.70 

12386.8 10.75 
12444.3 10.80 


12240.5 ] 

12847.6 ] 
12466.2 ] 


10.71 
[0.76 
[0.81 


12262.0 3 
12869.2 3 
12466.9 3 


to. 72 
to.77 
[0.82 


12264.3 1 
12371.6 1 

12479.4 1 


[0.73 
[0.78 
[O.83 


12277.8 3 
12884.7 ] 
12492.7 ] 


10.75 
[0.79 
10.84 


282 
288 

284 


12542.0 10.84 
12650.4 10.88 
12759.2 10.93 


12562.3 10.84 
12660.7 10.89 
12769.6 10.94 


12668.3 ] 
12671.8 3 
12780.8 3 


[0.85 
[0.90 

to.95 


12676.1 1 

12683.7 1 

12792.8 1 


[0.86 
[0.91 
[0.96 


12687.7 3 
12696.4 1 
12805.7 3 


[0.87 
[O.92 
10.97 


12601.0 ] 
12709.9 3 
12819.2 3 


[0.89 
[0.93 
ro.98 


285 
286 
287 


12868.5 10.98 
12978.2 11.02 
18088.5 11.07 


12879.0 10.98 
12988.8 11.03 
13099.2 11.08 


12890.8 ] 
13000.2 ] 
13110.6 ] 


ro.99 

[I.04 
[I.09 


12902.4 ] 
13012.4 3 
18122.9 1 


[I.OO 

[1. 05 
[1. 10 


12916.3 1 
18025.6 3 
18186.1 3 


[I.02 
[1.06 
[I. II 


12929.0 3 
13039.3 : 

13160.1 3 


11.03 

[1.07 

[|.I2 


288 
289 
219 

sun. 


13199.1 II. 12 
13810.3 1 1. 1 6 
18421.9 11.21 


13209.9 11.12 
13821.2 11.17 
18482.9 X1.22 


18221.6 ] 
18832.9 1 

18444.7 ] 


[1. 13 
[1. 18 
1.23 


13288.9 1 
1S846.4 ] 
13467.8 3 


11.14 

[1.I9 

tl.24 


18247.2 ] 
18358.8 1 
13470.8 3 


[1. 16 

[I.20 
11.25 


18261.3 ] 
13372.9 3 
13486.1 ] 


11.17 
tI.2I 

[1. 26 


18*» 


19*» 


20» 


2V 


22* 


2d<' 


• 
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TABLE XL 






Whole SeetioiiB. 




Side Slope i 


toL 


sun. 


240 


26* 


26' 


> 


27* 


28* 


29*» 


m 
i» 


3481.6 
8488.6 
8546.0 


5-70 
5-74 
5-79 


8485.8 
8492.8 
8550.8 


S-70 

5-75 
5.80 


8440.8 
3497.4 
8554.9 


571 
576 
5.80 


8445.0 
8502.2 
8559.8 


5-7» 
5.76 

5.81 


8450.1 
8507.3 
8565.1 


5-73 
5-77 
5.82 


8455.5 
8512.8 
3570.7 


1 
5-741 

5.78 

5.83 


m 

135 


8608.9 
8662.8 
8721.1 


5.S4 
5.88 

5-93 


8608.8 
8666.7 
8725.6 


5.84 

S«9 
5-94 


8618.0 
8671.5 
8780.5 


5.85 
5-90 
5-94 


3618.0 
3676.6 
8785.6 


5.86 

59« 
595 


8628.3 
8682.0 
8741.1 


5.87 

5-9« 
5.96 


8628.9 
8687.7 
8747.0 


5.88 
5.92 

597 


m 

128 
120 


8780.4 
8840.2 
8900.4 


5.98 

6.02 

6.07 


8785.0 
8844.8 
8905.2 


5.98 
6.03 
6.08 


8789.9 
3849.8 
8910.2 


5-99 
6.04 

6.09 


8795.1 
8855.1 
8915.6 


6.00 
6.05 
6.09 


8800.7 
8860.8 
8921.4 


6.01 
6.06 
6.10 


8806.7 
3866.9 
3927.6 


6.02 
6.07 
6.11 


85S 


8961.1 
4022.8 
4068.9 


6.11 
6.16 
6.21 


8965.9 
4027.2 
4088.9 


6.12 
6.17 
6.22 


8971.1 
4082.4 
4094.2 


6.13 
6.18 
6.23 


8976.6 
4038.0 
4099.9 


6.14 
6.19 

6.24 


8982.4 
4048.9 
4105.9 


6.15 
6.20 

6.24 


8988.6 
4050.2 
4112.8 


6.16 
6.21 
6.25 


133 
134 
135 


4146.0 
4208.6 
4271.7 


6.16 
6.30 
6.35 


4151.1 
4218.7 
4276.9 


6.27 
6.31 
6.36 


4156.5 
4219.2 
4282.4 


6.27 
6.32 
6.37 


4162.2 
4225.0 
4288.8 


6.28 
6.33 
6.38 


4168.8 
4231.2 
4294.6 


6.29 
6.34 
6.39 


4174.8 
4237.9 
4801.4 


6.30 

6.40 


136 
137 
138 


4885.2 
4899.2 
4468.6 


6.40 

6.45 
6.49 


4840.5 
4404.5 
4469.1 


6.41 
6.45 

6.50 


4846.1 
4410.2 
4474.9 


6.41. 

6.46 

6.51 


4852.1 
4416.3 
4481.0 


6.42 

6.47 
6.52 


4358.5 
4422.8 
4487.6 


6.43 
6.48 

6.53 


4865.8 
4429.7 
4494.6 


6.44 
6.49 

6.54 


130 
140 
141 


4528.6 
4594.0 
4659.8 


6.54 
6.59 
6.63 


4584.1 
4599.5 
4665.5 


6.55 
6.59 
6.64 


4540.0 
4605.5 
4671.5 


6.56 
6.60 
6.65 


4546.2 
4611.9 
4678.0 


6.56 
6.61 
6.66 


4552.9 
4618.6 
4684.9 


6.57 
6.62 
6.67 


4560.0 
^25.9 
4692.2 


6.58! 
6.63; 

6.68 


142 
143 
144 


4726.1 
4792.9 
4860.2 


6.68 

6.73 

6.77 


4781.9 

4798.8 
4866.1 


6.69 
6.74 
6.78 


4788.0 
4805.0 
4872.4 


6.70 
6.74 
6.79 


4744.6 
4811.6 
4879.2 


6.71 
6.75 
6.80 


4761.6 
4818.7 
4886.8 


6.72 
6.76 
6.81 


4769.0 
4826.2 
4894.0 


6.73 
6.77 i 
6.82: 


145 
146 
147 


4928.0 
4996.2 
5064.8 


6.82 
6.87 
6.91 


4934.0 
5002.2 
5071.0 


6.83 
6.88 
6.92 


4940.4 
5008.7 
5077.6 


6.84 
6.88 
6.93 


4947.2 
5015.6 
6084.6 


6.85 
6.89 
6.94 


4954.4 
5023.0 
5092.1 


6.86 
6.90 . 
6.9s 


4962.2 
6030.9 
5100.0 


6.87 i 

6.92 

6.96 


148 
140 
150 


5184.0 
5208.6 
5278.7 


6.96 

7.01 
7.06 


5140.2 
5209.9 
5280.1 


6.97 
7.02 
7.06 


5146.9 
5216.7 
5286.9 


6.98 

7.03 
7.07 


5154.0 
5223.9 
5294.2 


6.99 
7.04 
7.08 


5161.6 
5231.6 
5802.0 


7.00 
7.05 
7.09 


5169.6 
5239.7 
5810.8 


7.01 
7.06 
7.10 1 


151 
152 
153 


5844.2 
5415.2 
5486.7 


7.10 

7.15 
7.20 


5850.7 
5421.8 
5493.4 


7.11 
7.16 
7.20 


5857.7 
5428.9 
5500.5 


7.12 
7.17 
7.21 


5865.1 
5436.4 
5508.1 


7.13 
7.18 

7.22 


5872.9 
5444.8 
5516.2 


7.14 
7.19 
7.23 


5881.4 
5452.9 
5524.8 


7.15 i 

7.20: 

7.:»5' 


154 
155 
156 


5558.7 
5631.1 
5704.0 


7.24 
7.29 

7-34 


5565.5 
5638.0 
5710.9 


7-*S 
7.30 

7-35 


5572.7 
5645.8 
5718.4 


7.26 
7.31 

7-35 


5580.4 
5653.1 
5726.2 


7.27 

7.3* 
7.36 


5588.6 
5661.4 
5734.7 


7.28 

7-33 
7.38 


5597.3 
5670.2 
5748.6 


7.29 

7-34. 

7-39 


157 
158 
150 


5777.4 
5851.2 
5925.5 


7.38 

7.43 
7.48 


5784.4 
5858.8 
5932.7 


7.39 
7-44 
7-49 


5791.9 
5865.9 
5940.4 


7.40 

7-45 
'7-50 


5799.9 
5874.0 
5948.6 


7-41 
7.46 
7.51 


5808.4 
5882.6 
5957.3 


7.42 

7-47 
7.52 


5817.5 
5891.9 
5966.7 


7-43 
7.48 
7.53 


160 
161 
162 


6000.8 
6075.5 
6151.2 


7.52 

7-57 
7.62 


6007.6 
6082.9 
6158.7 


7-53 
7.58 
7.63 


6015.4 
6090.8 
6166.7 


7-54 

7-59 
7.64 


6023.7 
6099.2 
6175.2 


7.55 
7.60 

7.65 


6032.5 
6108.2 
6184.8 


7.56 
7.61 
7.66 


6042.0 
6117.7 
6198.9 


7.58' 
7.62 

7.67; 


163 
164 
165 


6227.4 
6304.0 
6881.1 


7.66 

7-7' 
7.76 


6285.0 
6311.7 
6388.9 


7.67 
7.72 

7-77 


6243.1 
6319.9 
6397.2 


7.68 

7-73 
7.78 


6261.7 
6328.6 
6406.0 


7.69 

7-74 
7.79 


6260.9 
6837.9 
6415.4 


7.71 

7.75 
7.80 


6270.7 
6847.8 
6425.5 


7.7a! 
7.76: 
7.81 


166 
167 
168 


6458.7 
6586.8 
6615.8 


7.81 
7.8s 
7.90 


6466:6 
6544.7 
6628.8 


7.81 
7.86 
7.91 


6475.0 
6558.2 
6631.9 


7.82 

7.87 
7.92 


6483.9 
6562.3 
6641.1 


7.84 
7.88 

7-93 


6493.4 
6571.9 
6650.9 


7.85 
7.89 

7-94 


6608.6 
6682.2 
6661.3 


7.86; 
7.91 

7-95 


160 
170 
171 


6694.8 
6778.7 
6858.7 


7.95 

7.99 
8.04 


6702.4 
6782.0 
6862.Q 


7.96 
8.00 
8.05 


6711.1 
6790.8 
6870.9 


7-97 
8.01 

8.06 


6720.4 
6800.2 
6880.4 


7.98 
8.02 
8.07 


6730.3 
6810.1 
6890.5 


7-99 
8.04 

8.08 


6740.8 
6820.8 
6901.8 


8.00 
8.05 
8.10 • 


172 

m 

174 


6934.1 
7014.9 
7096.8 


8.09 
8.13 
8.18 


6942.5 
7028.5 
7104.9 

• 


8.10 
8.14 
8.19 


6951.5 
7082.6 
7114.1 


8.11 
8.15 
8.20 


6961.1 
7042.3 
7123.9 


8.12 
8.16 
8.21 


6971.8 
7052.6 
7134.4 


8.13 
8.18 
8.22 


6982.2 
7068.7 
7145.6 


8.14 
8.19 
8.24 


175 
176 
177 


7178.1 
7260.8 
7348.1 


8.23 

8.27 
8.32 


7186.8 
7269.2 
7352.0 


8.24 
8.28 
8.33 


7196.1 
7278.6 
7361.5 


8.25 
8.29 
8.34 


7206.0 
7288.6 
7371.7 


8.26 
8.31 
8.35 


7216.6 
7299.3 
7382.5 


8.27 
8.32 
8.37 


7227.9 
7810.8 
7894.1 


8.28 

833 
8.38 


178 
170 
180 

8UI8. 


7426.8 
7609.9 
7594.1 


8.37 
8.41 
8.46 


7485.8 
7519.1 
7608.8 


8.38 
8.42 

8.47 


7445.0 
7528.8 
7618.2 


8.39 

8.44 
8.48 


7455.2 
7539.2 
7623.7 


8.40 
8.45 
8.49 


7466.2 
7560.3 
7634.9 


8.41 
8.46 
8.51 


7477.9 
7562.1 
7646.9 


8.43^ 
8.47' 
8.5*; 


24« 


26« 


26^' 


27* 


28** 


29'' 


i 



162 



TABLE XL 


1 






Whole Sections. 




Si( 


le Slope i 


to L 


fiUIS. 


240 


26'' 


26* 


27** 


28« 


29*» 


181 
182 
188 


7678.7 
7768.8 
7849.8 


8.51 
8.56 
8.60 


7688.0 
7778.2 
7868.9 


8.52 

8.57 
8.61 


7698.0 
7788.8 
7869.1 


• 

8.53 
8.58 
8.62 


7708.6 
7794.1 
7879.9 


8.54 
8.59 
8.64 


7720.0 
7805.6 
7891.6 


8-55 
8.60 

8.65 


7732.1 
7817.7 
7908.9 


8.57 
8.61 
8.66 


184 

185 
189 


798S.4 
8021.8 
8108.8 


8.65 

8.70 
8.74 


7946.0 
8031.6 
8118.7 


8.66 

8.71 

8.75 


7966.8 
8042.0 
8129.2 


8.67 

8.72 
8.76 


7966.8 
8063.1 
8140.4 


8.68 
8.73 
8.78 


7978.0 
8066.0 
8162.4 


8.70 

8.74 
8.79 


7990.5 
8077.6 
8165.1 


8.71 
8.76 
8.80 


m 

188 
189 


8196.2 
8284.1 
8872.6 


8.79 

8.84 
8.88 


8206.2 
8294.2 
8882.7 


8.80 
8.85 
8.89 


8216.8 
8305.0 
8893.6 


8.81 
8.86 
8.91 


8228.2 
8316.4 
8406.1 


8.82 
8.87 
8.92 


8240.3 
8328.6 
8417.6 


8.84 
8.88 
8.93 


8263.2 
8341.7 
8430.7 


8.85 
8.90 
8.94 


199 
191 
192 


8461.8 
8650.6 
8640.4 


8.93- 

8.98 

9.01 


8471.6 
8661.0 
8660.9 


8.94 
8.99 
9.03 


8482.6 
8572.1 
8662.1 


8.95 
9.00 
9.05 


8494.3 
8684.0 
8674.1 


8.96 
9.01 
9.06 


8506.8 
8596.6 
8686.8 


8.98 

903 

9.07 


8520.1 
8610.0 
8700.4 


8.99 
9.04 
9.09 


193 
191 
195 


8780.6 
8821.8 
8912.6 


9.07 
9.12 
9.16 


8741.8 
8832.1 
8923.4 


9.08 
9.13 
9.18 


8752.6 
8843.6 
8934.9 


9.09 
9.14 
9.19 


8764.7 
8855.7 
8947.8 


9.1 1 

915 

9.20 


8777.6 
8868.7 
8960.4 


9.12 
9.17 
9.21 


8791.3 
8882.6 
8974.4 


9»3 
9.18 

9*3 


196 

m 

198 


9004.1 
9096.8 
9188.8 


9.21 
9.26 
9.31 


9016.1 
9107.8 
9200.0 


9.22 
9.27 
9.32 


9026.8 
9119.1 
9212.0 


9.23 
9.28 

9-33 


9089.8 
9181.7 
9224.7 


9.25 
9.29 

9-34 


9062.6 
9145.2 
9238.2 


9.26 
9.31 
9.36 


9066.7 
9159.6 

9252.7 


9.28 
9.32 

9-37 


199 
299 
291 


9281.9^ 

9876.4 

9469.4 


9-35 
9.40 

9-45 


9298.2 
9886.8 
9480.9 


9.36 

9.41 
9.46 


9806.2 
9399.0 
9493.2 


9.38 
9.42 

9-47 


9818.1 
9412.0 
9606.8 


9-39 

9-44 
9.48 


9331.8 
9426.8 
9520.3 


9.40 

9-45 
9.50 


9346.4 
9440.6 
9635.2 


9.42 
9.46 

95' 


292 
298 

291 


9568.9 
9668.8 
9764.2 


9-49 
9-54 
9-59 


9676.6 
9670.6 
9766.1 


9.50 

9-55 
9.60 


9687.9 
9683.1 
9778.7 


9-5» 
9.56 

9.61 


9601.2 
9696.6 
9792.2 


953 
9.58 

9.62 


9616.3 
9710.7 
9806.6 


9-54 

959 
9.64 


9630.8 
9725.9 
9822.0 


9.56 
9.61 
9.65 


295 

266 
297 


9860.0 

9946.4 

10048.2 


9.63 
9.68 

9-73 


9862.0 

9958.5 

10066.4 


9.64 
9.69 
9-74 


9874.8 

9971.4 

10068.4 


9.66 

9.70 

9-75 


9888.6 

9986.2 

10082.8 


9.67 
9.72 
9.76 


9903.0 

9999.8 

10097.2 


9.69 

9.73 
9.78 


9918.6 
10016.5 
10113.0 


9.70 

9-75 
9-79 


298 
299 
219 


10140.4 
10288.2 
10886.4 


9-77 
9.82 
9.87 


10162.8 
10260.7 
10849.0 


9-79 
9.83 

9.88 


10166.0 
10263.9 ' 
10362.4 


9.80 

'9.85 

9.89 


10180.0 
10278.1 
10876.7 


9.81 
9.86 
9.91 


10196.0 
10293.2 
10392.0 


9.83 
9.87 
9.92 


10210.9 
10309.8 
10408.2 


9.84 
9.89 

9-94 


211 
212 
218 


10485.1 
10684.2 
10638.8 ] 


9.91 
9.96 

[O.OI 


10447.8 
10647.0 
10646.8 ] 


9-93 

9-97 

10.02 


10461.3 
10660.7 
10660.6 


9-94 

9-99 
[0.03 


10475.8 
10575.8 ] 
10676.3 3 


9-95 

[O.OO 

10.05 


10491.2 
10690.8 3 
10691.0 3 


9-97 

EO.OI 
EO.06 


10507.6 
10607.4 ] 
10707.7 3 


9.98 

10.03 
[O.08 


214 
215 
216 


10788.9 3 
10884.6 ] 
10986.6 ] 


10.06 

[O.IO 

I O.I 5 


10747.0 
10847.7 
10948.8 ] 


10.07 
10. 1 1 
(O.I 6 


10760.9 
10861.7 - 
10968.0 


[0.08 
10.13 
10.17 


10776.8 ] 
10876.7 ] 
10978.1 


10.09 
10.14 
10.19 


10791.6 1 

10892.7 ] 
10994,3 3 


10. 1 1 
10.16 
[0.20 


10808.6 3 

10909.7 3 
11011.5 3 


10.12 
10.17 
to.22 


217 
218 
219 


11087.0 
11188.9 ] 
11241.4 ] 


1 0.20 
[0.24 
[0.29 


11060.4 
11152.5 ] 
11266.0 . 


[0.21 
10.26 
EO.30 


11064.7 ] 

11167.0 

11269.6 


10.22 
10.27 
[O.32 


11080.0 3 
11182.4 
11285.2 3 


E0.24 
10.28 

10.33 


11096.8 3 
11198.8 3 
11801.8 3 


[O.25 
[O.3O 

to. 34 


11113.7 1 

11216.8 3 
11819.5 ] 


10.27 
10.31 
to. 36 


221 
222 


11844.8 ] 
11447.6 3 
11661.6 1 


10.34 
10.38 

10.43 


11858.1 ] 
11461.6 ] 
11666.6 


10.35 
10.40 
10.44 


11372.8 
11476.4 ] 
11680.6 3 


10.36 
10.41 
[O.46 


11888.6 3 
11492.3 1 
11596.5 ] 


E0.38 
10.42 

10.47 


11406.2 3 
11609.2 1 
11618.5 3 


10.39 

10.44 
10.49 


11423.1 ] 

11627.2 3 
11631.7 1 


to.41 
to. 46 
[0.50 


228 
224 
225 


11666.8 1 
11760.6 1 
11865.8 3 


[0.48 
[0.52 

[0.57 


11669.9 : 
11774.8 : 
11880.2 ] 


10.49 
10.54 
10.58 


11685.1 1 
11790.1 3 
11895.6 1 


10.50 
10.55 
10.60 


11701.2 3 
11806.4 3 
11912.0 3 


10. 52 
10.56 

ro.6i 


11718.4 3 
11823.7 ] 
11929.6 i 


[O.53 
[O.58 
[O.63 


11736.7 1 
11842.2 ] 
11948.2 ] 


!o.55 
[0.60 
[0.64 


227 
228 


11971.6 3 
12077.6 ] 
12184.8 1 


[0.62 
[0.66 

10.71 


11986.0 ] 
12092.4 I 

12199.1 3 


10.63 
[0.68 

10.72 


12001.6 ] 
12108.0 : 
12214.9 : 


[0.64 
1 0.69 
10.74 


12018.2 3 

12124.7 3 

12231.8 3 


[0.66 
[0.71 

10.7s 


12035.8 ] 
12142.6 ] 
12249.8 ] 


to. 67 
to.72 
to. 77 


12064.6 ] 
12161.6 1 
12268.9 ] 


to. 69 

0,74 
10.79 


229 
286 
281 


12291.4 1 
12399.0 3 
12507.0 3 


[0.76 
10.81 
[0.85 


12806.4 ] 
12414.1 3 
12622.8 3 


10.77 
[0.82 

[0.87 


12322.3 3 
12430.2 3 
12538.6 3 


10.79 
[0.83 
[0.88 


12389.3 3 
12447.3 1 
12555.8 1 


[0.80 
[0.85 
[0.89 


12367.6 ] 
12465.6 ] 
12574.3 ] 


[O.82 
[0.86 
[0.91 


12376.8 ] 
12485.1 ] 

12593.9 ] 


[0.83 

[0.88 
[O.93 


282 
283 
284 


12615.6 3 
12724.6 1 
12884.0 ] 


[0.90 
[0.9s 

10.99 


12680.9 3 
12740.0 3 
12849.6 3 


[0.91 
[0.96 
[1. 01 


12647.3 3 
12756.6 3 
12866.3 ] 


[0.93 

10.97 
[1. 02 


12664.8 ] 
12774.2 ] 
12884.1 ] 


to. 94 

to.99 

[1.04 


12683.4 ] 
12792.9 I 
12903.0 1 


[0.96 
[1. 00 
[1. 05 


12703.2 ] 
12813.0 ] 
12923.2 1 


to.97 

[|.02 
[I.07 


235 
286 
287 


12948.9 ] 
18064.3 ] 
13166.2 1 


11.04 
ti.09 
ti.13 


12959.7 ] 
18070.2 1 
13181.2 ] 


[1.05 
[1. 10 
[1.15 


12976.6 1 

13087.2 1 

13198.3 I 


11.07 
[I. II 
[1. 16 


12994.4 ] 
13106.2 ] 

13216.5 1 


11.08 
[1. 13 
[1. 18 


13018.6 1 
13124.6 ] 
13236.0 ] 


[1. 10 
II. 15 
ti.i9 


13033.9 ] 
13145.0 1 
13266.7 1 


11.12 
[I.16 
[1. 21 


288 
289 
249 

8DI8. 


13276.6 1 
18388.8 1 
18500.6 ] 


[1. 18 
1.23 

[1.27 


13292.7 1 
13404.6 ] 
13617.0 1 


[1. 19 

[1. 24 
1.29 


18309.9 1 
13422.0 I 
13584.6 1 


II. 21 
[1.26 

1.30 


13328.8 1 
13440.6 1 
13553.8 1 


[1.22 

!1.27 
[1. 32 


13347.9 1 
13460.8 ] 
18673.2 1 


11.24 
11.29 

'•33 


18368.8 ] 
13481.8 ] 
13594.4 ] 


[1. 26 

:i.3i 
11.35 


240 


26* 


26* 


2T 




28*» 




29*^ 
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TABLE ZI. 






Whole Sections. 




Side Slope i 


toL 


8DI8. 

121 
122 
123 


80* 


SV 




82' 


3 


83** 


84* 


86* 1 


8461.2 5.74 
8618.7 5.79 
8576.6 5.84 


8467.4 
8624.9 
8682.9 


5-75 
5.80 

5.85 


8478.9 
8631.6 
8689.7 


S-'77 
5.81 

5.86 


8480.9 
8688.6 
8696.9 


5.78 
5.82 
5.87 


8488.8 
8646.2 
8604.6 


1 

5-79 
5.84 
5.88 


8496.3 
8664.8 
8612.8 


jgo 

58s 

S90 


124 
125 
126 


8686.0 5.89 
8698.9 5.93 
8768.2 5.98 


8641.4 
3700.4 
8769.8 


5.90 
5-94 
5-99 


8648.8 
8707.4 
8766.9 


5.96 
6.00 


8666.6 
8714.8 
8774.6 


5.92 

5-97 
6.02 


8668.4 
8722.8 
8782.6 


5-93 
5.98 

6.03 


8671.8 
8781.2 
8791.2 


S-95 

5-99 
6.04 


127 

128 
129 


8818.0 6.03 
8878.8 6.og 
8984.0 6.12 


8819.8 
3880.1 
8941.0 


6.04 
6.09 
6.13 


8827.0 

8887.6 
8948.4 


6.05 
6.10 
6.15 


3884.6 
8896,8 
8966.4 


6.06 
6.1 1 
6.16 


8842.8 
8908.6 
8964.8 


6.08 
6.12 
6.17 


8861.6 
8912.6 
3978.9 


6.09 

6.14 
6.18 


139 
131 
132 


8996.8 6.17 
4067.0 6.12 
4119.2 6.16 


4002.8 
4064.2 
4126.4 


6.18 
6.23 
6.28 


4009.9 
4071.8 
4184.2 


6.19 
6.24 
6.29 


4017.9 
4080.0 
4142.6 


6.21 
6.25 
6.30 


4026.6 
4088.7 
4161.4 


6.22 
6^27 
6.31 


4086.7 
4098.0 
4160.8 


6.23 
6.28 

6. 3 J 


133 
134 
135 


4181.8 6.31 

4244.9 6.36 
4808.6 6.41 


4189.2 
4262.4 
4816.1 


6.32 
6.37 
6.4a 


4197.1 
4260.6 
4824.8 


6.34 
6.38 
6.43 


4206.6 
4269.0 
4388.0 


6.35 
6.40 

6.44 


4214.6 
4278.1 
4842.2 


6.36 

6.41 
6.46 


4224.1 
4287.9 
4862.1 


6.38 
6.4* 
6.47 


136 
187 
138 


4872.6 6.45 
4487.1 6.50 
4602.1 6 55 


4880.^ 
4446.0 
4610.1 


6.47 
6.51 
6.56 


4888.6 
4468.4 
4618.6 


6.48 
6.52 
6.57 


4397.4 
4462.8 
4627.7 


6.49 
6.54 
6.59 


4406.8 
4471.8 
4687.4 


6.50 

6.55 
6.60 


4416.8 
4482.0 
4647.7 


6.52 

*$7 
6.61 


139 
140 
141 


4667.6 6.60 
4688.6 6.64 
4700.0 6.69 


4676.7 
4641.8 
4708.8 


6.61 
6.65 

6.70 


4684.8 
4660.6 
4717.2 


6.62 

6.67 
6.71 


4693.6 
4669.9 
4726.7 


6.63 
6.68 
6.73 


4608.4 
4669.8 
4786.8 


6.65 

6.70 
6.74 


4618.8 
4680.6 
4747.6 


6.66 
6.71 
6.76 


142 
143 
144 


4766.9 6.74 
4884.8 6.78 
4902.1 6.83 


4776.8 

4842.8 
4910.8 


6.75 
6.80 
6.84 


4784.4 
4862.0 
4920.1 


6.76 
6.81 
6.86 


4794.0 
4861.7 
4929.9 


6.78 
6.82 
6.87 


4804.2 
4872.1 
4940.6 


6.79 
6.84 
6.89 


4816.1 
4883.2 
4961.7 


6.81 
6.85 
6.90 


145 
146 
147 


4970.6 6.88 
6089.2 6.93 
6108.6 6.97 


4979.8 
6048.2 
6117.6 


6.89 
6.94 
6.99 


4988.6 
6067.7 
6127.2 


6.90 
6.95 
7.00 


4998.7 
6067.8 
6187.6 


6.92 
6.97 

7.01. 


6009.8 
6078.7 
6148.6 


6.93 
6.98 

7.03 


6020.8 
6090.2 
&16a2 


6.95 
7.00 
7.04 


148 
149 
150 


6178.8 7.0* 
6248.6 7.07 
6319.2 7.12 


6187.4 
6267.8 
6328.6 


7.03 
7.08 

7.13 


6197.2 
6267.7 
6888.6 


7.05 
7.09 

7-H 


6207.6 

• 6278.2 

6849.8 


7.06 
7.11 
7.16 


6218.8 
6289.6 
6360.8 


7.08 
7.12 
7.17 


6280.7 
6301.6 
6378.0 


7-09! 

7.»4 

7.«9 


151 
152 
153 


6890.8 7.16 

6461.9 7.21 
6684.0 7.26 


6899.9 
6471.6 
6648.8 


7.18 
7.22 
7.27 


6410.0 
6481.9 
6664.8 


7.19 
7.24 
7.28 


6420.9 
6492.9 
6666.4 


7.20 

7.»5 
7.30 


6432.6 
6604.7 
6677.8 


7.22 
7.27 
7.31 


6444.9 
6617.2 
6690.0 


7*4 
7.28 

73$ 


154 
155 
156 


6606.6 7.30 

6679.7 7.3s 
6768.2 7.40 


6616.6 
6689.7 
6768.4 


7.3* 
7.37 
7-41 


6627.1 
6700.6 
6774.2 


7-33 
7.38 

7.43 


6688.4 
6711.9 
6786.8 


7.3s 
7.39 
7.44 


6660.6 
6724.1 
6798.2 


7.36 

7.4* 
7.46 


6668.4 
6787.1 
6811.4 


7.38 
7-43 
7.47 


157 
158 
159 


6827.2 7.45 
6901.7 7.49 
6976.6 7.54 


6887.6 
6912.1 
6987.2 


7.46 
7.S« 
7.55 


6848.6 
6928.8 
6998.6 


7.47 
7.5* 
7-57 


6860.8 
6936.1 
6010.6 


7.49 
7.54 
7.58 


6872.8 
6947.8 
6028.4 


7-51 

7.55 
7.60 


6886.2 
6961.4 
6087.1 


7.5* 
7.57 
7.62 


160 
161 
162 


6062.0 7.59 
6127.9 7.64 
6204.8 7.68 


6062.7 
6188.8 
6216.2 


7.60 
7.65 
7.70 


6074.2 
6160.8 
6227.0 


7.62 
7.66 
7.71 


6086.4 
6162.7 
6289.6 


7.63 
7.68 

7-73 


6099.4 
6176.8 
6262.8 


7.65 

7.70 
7^74 


6113.3 

6189.9 

, 6267.0 


7.67 

7.71 
7.76 


163 
164 
165 


6281.1 7.73 
6868.4 7.78 

6486.2 7.83 


6292.2 
6369.7 
6447.6 


7.74 

7-79 
7*84 


6804.1 
6881.7 
6469.7 


7.76 
7.81 
7.85 


6816.7 
6894.6 
6472.7 


7-77 
7.82 

7.87 


6880.2 
6408.1 
6486.6 


7-79 
7.84 

7.89 


6844.7 
6422.7 
6601.8 


7.81 
7.86 
7.90 


166 
167 
168 


6614.4 7.87 
6698.1 7.92 
6672.8 7.97 


6626.0 
6604.8 
6684.2 


7.89 

7-93 
7.98 


6688.8 
6617.8 
6696.8 


7.90 

7-95 
8.00 


6661.4 
6680.6 
6710.2 


7.92 
7.96 
8.01 


6666.4 
6644.7 
6724.6 


7-93 
7.98 
8.03 


6680.8 
6669.9 
6789.9 


7-9S 
8.00 

8.05 


169 
170 
171 


6762.0 8.01 
6882.2 8.06 
6912.8 8.11 


6764.0 
6844.8 
6926.0 


8.03 
8.08 
8.12 


6776.7 
6867.2 
6988.1 


8.04 
8.09 
8.14 


6790.8 
6870.9 
6962.0 


8.06 
8.11 
8.15 


6804.8 
6886.6 
6966.9 


8.08 
8.12 
8.17 


6820.8 
6901.3 
6982.7 


8.10 

8.14 
8.19 


172 
173 
174 


6998.9 8.16 
7076.4 8.20 
7167.4 8.25 


7006.2 
7087.9 
7170,1 


8.17 
8.22 
8.27 


7019.6 
7101.8 
7188.6 


8.19 

8.23 
8.28 


7088.6 
7116.6 
7198.1 


8.20 
8.25 
8.30 


7048.6 
7130.8 
7218.6 


8.22 
8.27 
8.32 


7064.6 
7147.0 
7229.9 


8.m4 
8.29 

*33 


175 
176 
177 


7240.0 8.30 
7822.9 8.35 
7406.4 8.39 


7262.8 
7836.9 
7419.6 


8.31 
8.36 
8.41 


7266.6 
7849.7 
7438.6 


8.33 
8.38 
8.42 


7281.0 
7864.6 
7448.4 


8.34 
8.39 

8.44 


7296.6 
7380.2 
7464.8 


8.36 
8.41 
8.46 


7318.2 
7897.0 
7481.8 


8.38 

843 
8.48 


178 
179 
180 

6U1S. 


7490.8 8.44 
7674.7 8.49 
7669.6 8.53 


7608.6 
7688.1 
7678.1 


8.45 
8.50 
8.55 


7617.7 
7602.4 
7687.6 


8.47 
8.52 

8-57 


7682.8 
7617.7 
7708.0 


8.49 
8.54 
8.58 


7648.9 
7684.0 
7719.6 


8.51 

8.SS 
8.60 


7666.1 
7661.4 
7787,1 


»53 

«S7 
S.6» 


80*» 


81* 


82* 


83*^ 


84* 


850 1 
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TABLE XI 


► 






Whole Sections. 




Side Slope i 


toL 


181 
182 
18S 


30* 


3V 


82* 


88'' 


84^ 


86« 


7744.9 
7830.7 
7917.0 


8.58 
8.63 
8.68 


7768.6 
7844.6 
7981.0 


8.60 
8.64 
8.69 


7778.8 8.61 
7869.4 8.66 
7946.0 8.71 


7788.9 
7876.2 
7961.9 


8.63 
8.68 
8.73 


7806.6 
7892.0 
7979.0 


8.65 

8.70 

8.74 


7828.8 
7910.0 
7997.1 


8.67 
8.72 
8.76 


184 
185 
186 


8008.8 
8091.0 
8178.7 


8.71 

8.77 
8.82 


8018.0 
6106.8 
8108.2 


8.74 
8.79 

8.83 


8038.1 8.76 
8120.6 8.80 
820&7 8.85 


8049.2 
8186.9 
8226.1 


8.77 
8.82 

3.87 


8066.4 
8164.8 
8242.7 


8.79 
8.84 
8.89 


8084.8 
8172.9 
8261.6 


8.81 

8.86 
8.91 


187 
188 
189 


826ft.9 
8856.6 
8444.7 


8.87 

8.91 
8.96 


8281.6 
8870.4 
8459.6 


8.88 
8.93 
8.98 


8297.2 8.90 
8886.1 8.95 
8476.6 8.99 


8818.8 
8408.0 
8492.6 


8.92 
8.96 
9.01 


8881.6 
8420.9 
8610.8 


8-93 
8.98 

9.03 


8860.6 
8440.1 
8680.1 


».9S 
9.00 

9.05 


tn 

191 
192 


8684.8 

8624.4* 

8714.9 


9.01 

9.05 
9.10 


8649.4 
8689.6 
8780.8 


9.02 
9.07 
9.12 


8666.6 9.04 
8666.9 9.09 
8746.8 9.13 


8682.7 
8673.3 
8764.3 


9.06 
9.11 

9»S 


8601.1 
8691.8 
8783.1 


9.08 

9»3 

9«7 


8620.6 
8711.6 
8808.1 


9.10 

9*5 
9.19 


198 
191 
195 


8806.9 
8897.4 
8989.4 


9»5 
9.20 

9.24 


8821.6 

' 8918.2 

9006.8 


9.17 
9.21 
9.26 


8888.1 9.18 
8980.0 9.23 
9022.8 9.28 


8866.9 
8947.9 
9040.4 


9.20 
9.25 
9.30 


8874.8 
8967.0 
9069.7 


9.22 
9.27 
9.32 


8896.0 
8987.4 
9080.3 


9.24 
9.29 

9-34 


198 
197 
198 


9081.8 
9174.7 
9268.1 


9.29 
9-H 
9 39 


9097.9 
9191.0 
9284.6 


9.31 

935 

9.40 


9116.0 9.32 

9208.3 9.37 
9302.0 9.42 


9183.3 
9226.8 
9820.7 


9-34 
9-39 
9-44 


9162.9 
9246.6 
9340.6 


9.36 
9.41 
9.46 


9173.7 
9267.6 
9361.9 


9.38 

9-43 
948 


199 
280 

291 


51861.9 
9466.8 
9661.1 


9-43 
9.48 

953 


9878.6 
9478.0 
9668.0 


9-45 
9.50 

954 


9896.2 9.47 
9490.9 9.51 
0686.0 9.56 


9416.1 
9609.9 
9606.8 


9-49 
953 
9.5* 


9436.2 
9680.8 
9626.8 


9$« 

955 
9.60 


9466.7 
9662.0 
9647.7 


9-53 
9.58 

9.62 


292 
288 

284 


9646.8 
9742.1 
9888.8 


9-57 
9.62 

9.67 


9668.4 
9769.8 
9866.7 


959 
9.64 

9.69 


9681.6 9.61 

9777.7 9.66 

9874.8 9.70 


9701.1 
9797.4 
9894.1 


9.63 
9.68 
9.72 


9721.8 
9818.8 
9916.8 


9.65 
9.70 

9-74 


9744.0 
9840.7 
9937.9 


9.67 
9.72 

9-77 


288 

288 
287 


99S6.0 
10082.2 
10129.8 


9.72 
9.74 
9.81 


9962.6 

10049.9 
10147.7 


9-73 
973 
9.83 


9971.4 9.75 
10068.9 9.80 
10166.9 9.85 


9991.4 
10089.1 
10187.8 


9-77 
9.82 

9.87 


10012.7 
10110.6 
10209.0 


9-79 
9.84 
9.89 


10086.6 
10188.7 
10282.8 


9.81 
9.86 
9.91 


286 
299 
219 


10227.9 
10826.6 
10426.6 


9.86 

9.91 

9-95 


10246.0 

10844.8 
10444.0 


9.88 
9.92 

997 


10266.8 9.89 
10864.3 9.94 
10463.7 9.99 


10286.9 
10886.1 
10484.7 


9.91 

9.96 

10.01 


10807.9 
10407.8 
10607.1 ] 


9-94 
9.98 

10.03 


10831.4 
10431.0 
10681.0 


9.96 

10.01 
10.05 


211 
212 
213 


10626.1 1 
10626.1 J 
10726.6 1 


[O.OO 

(0.05 

[0.09 


10648.7 ] 
10648.9 1 
10744.6 1 


[0.02 
to.07 
10. II 


10663.6 10.04 
10663.9 10.08 
10764.8 iai3 


10684.8 
10686.4 
10786.4 


10.06 
10.10 
10.15 


10607.4 . 
10708.2 ; 
10809.6 ] 


10.08 
10.13 
10.17 


10631.6 
10782.6 
10834.1 


10.10 
10.15 
10.20 


214 
21S 
216 


10826.6 I 
10927.9 1 
11029.8 1 


to. 14 
[0.I9 
[0.24 


10846.7 1 

10947.8 1 
11049.8 1 


10.16 
10.21 
10.25 


10866.1 10.18 
10067.9 10.23 

11070.2 10.27 


10887.9 
10989.9 
11092.4 


10.20 
10.25 
10.29 


10911.2 ] 
11018.4 ; 
11116.1 1 


10.22 
[0.27 
10.32 


10936.0 
11088.6 
11141.4 


10.24 
10.29 

10.34 


217 
218 
219 


11182.2 1 
11286.0 ] 
1188a8 i 


t0.2l 
10.33 
10.38 


U161.9 1 
11264.9 1 
11868.4 1 


10.30 
10.35 
[0.40 


11172.9 10.32 
11276.1 10.37 
11379.8 10.42 


11196.8 
11298.7 
11402.6 


10.34 
10.39 
10.44 


11219.8 ; 

11322.9 ] 
11427.0 ] 


10.36 
10.41 
10.46 


11244.8 
11848.7 
11468.0 


10.39 
10.44 
10.48 


229 
221 
222 


11442.1 1 
11646.8 1 
11661.1 ] 


10.43 
10.47 
[O.52 


11462.8 1 
11666.8 1 
11671.7 1 


10.44 
10.49 
10.54 


11484.0 10.46 

11688.6 10.51 

11698.7 10.56 


11607.0 
11611.9 
11717.2 


10.48 
10.53 

10.58 


11631.6 1 

11636.7 : 
11742.2 1 


10.51 
10.55 
[0.60 


11667.9 
11663.2 
11769.0 


10.53 

10.58 
10.63 


228 
224 

228 


11766.8 1 

11861.9 1 
11968.1 1 


10.57 
[O.6I 

to.66 


lin7.1 1 
11888.0 1 
11989.8 ] 


10.59 
[0.63 
to.68 


11790.8 10.61 
11906.4 10.65 

12011.9 10.70 


11823.0 
11929.2 
12086.0 


10.63 
10.67 

10.72 


11848.8 : 
11964.8 1 
12061.7 1 


[0.65 
to. 70 
to.75 


11876.2 
11982.0 
12089.2 


10.67 
10.72 
10.77 


228 

227 
228 


12074.7 I 

12181.8 1 
12289.4 1 


[0.71 
[0.76 
[0.80 


12096.1 1 
12203.4 J 
12811.1 1 


10.73 
10.78 
[0.82 


12118.9 10.75 
12226.4 10.80 
12334.3 10.84 


12143.2 
12260.9 
12369.1 


10.77 
10.82 
10.87 


12169.2 1 
12277.1 I 
12386.6 ] 


10.79 
10.84 
[0.89 


12196.9 
12806.1 
12418.7 


10.82 
10.87 
10.91 


229 
299 

281 


12897.4 J 

12606.9 1 
12614.9 ] 


10.85 
[0.90 
[O.95 


12419.4 1 

12628.1 1 

12687.2 1 


10.87 
to. 92 
10.97 


12442.8 10.39 
12661.7 10.94 
12661.1 10.99 


12467.7 
12676.9 
12686.6 


10.91 

10.96 

I I.OI 


12494.4 1 
12603.8 ] 
12713.6 ] 


10.94 
to. 98 

tl.03 


12622.9 
12682.6 
12742.6 


10.96 

I I.OI 

11.06 


282 

2SS 
284 


12724.4 J 
12884.8 ] 
12944.7 1 


[0.99 
[I.04 
[I.09 


12746.9 J 
12867.0 J 
12967.6 1 


[I.OI 

[I.06 
[I.II 


12770.9 11.03 
12881.3 11.08 
12992.1 1 1. 1 3 


12796.6 
12907.1 
13018.1 


11.06 
II. 10 
II. 15 


12823.9 1 
12984.7 1 
18046.0 1 


ti.o8 
[1. 13 
11.17 


12868.1 
12964.2 
13076.7 


II. 10 
II. 15 

11.20 


288 
286 

287 


18066.6 1 

18166.9 1 

18278.7 I 


[I.13 

[1. 18 
[1. 23 


i8078.7 J 
18190.2 1 
13802.2 ] 


rl.15 

[1. 20 

[I.25 


13108.8 11.18 
13216.1 11.22 
18327.3 11.27 


18129.6 
18241.6 
18354.1 


11.20 
11.25 
11.29 


18167.7 ] 
13269.9 ] 
18382.6 1 


ti.22 
[I.27 
11.32 


18187.7 

18800.2 
18418.1 


11.25 
11.30 
11.34 


288 
280 
249 

lUtt. 


18891.0 I 
18608.8 1 
18617.0 1 


[1. 28 
[1. 32 

ti.37 


13414.7 I 
18627.7 1 
13641.1 1 


[1. 30 

11.34 

«-39 


18440.0 11.32 
13663.2 11.37 
13666.9 11.41 


13467.0 
18680.4 
13694.8 


11.34 
11.39 
11.44 


13496.8 1 
18609.4 ] 
18723.6 1 


ti.36 

ti.41 
1.46 


13626.6 
18640.4 
13764.8 


11.39 

"•44 
11.49 


80^ 


31* 


82* 


83* 


34« 


86« 



165 



TABLE HL 



Sub-Seetiaiur. 



Side Slope li to L 



1 



SUIS. 



f 



4 
5 
6 



7 
8 
9 



10 
11 

la 



18 
14 
15 



16 
17 
18 



19 
tl 



23 
33 
34 



35 
36 
37 



38 
39 



81I& 



FOB COMPUTATION BY END HEIGHTS. 



27.2 
108.9 
246.1 



8.17 
13.62 
19.07 



4S5 8 2451 
680.9 29.96 
980.6 25-41 



1884.6 40.S5 
174S.1 46.30 
2206.1 51.75 



2723.6 57.20 
8295.6 62.64 
8922.0 68.09 



4602.9 73.54 
6338.8 78.99 
6128.2 84.43 



6972.6 89.88 
7871.8 95.33 
8824.5 100.77 



9882.8 Z06.22 
10894.5 111.67 
12011.2 117.12 



18182.8 122.56 

14408.0 128.01 

16688.1 133.46 



17022.7 138.90 
18411.7 144.35 
19866.2 149.80 



21858.2 155.25 
22905.7 160.69 
24612.6 166.14 



14.0 

66.0 

126.9 



4.20 

7.00 

9-79 



228.8 12.59 
849.8 15.39 
608.7 18.19 



686.6 20.99 

896.4 23.78 

1188.2 26.58 



1899.0 29.38 
1692.8 32.18 
2014.6 34.98 



2864.4 37.77 
2742.1 40.57 
8147.8 43.37 



8681.6 46.17 
4048.2 48.97 
4682.9 51.76 



6050.5 54.56 
5596.1 57.36 
6169.7 6a 1 6 



6771.8 62.96 

7400.9 65.75 
8068.4 68.55 



8744.0 71.35 

9457.6 74.15 

10199.0 76.95 



10968.4 79.75 
11766.9 82 54 
12691.8 85.34 



2< 



8* 



9.6 2.88 
88.4 4.79 
86.8 6l71 



158.4 8.63 
289.7 10.55 
845.2 12.46 



469.8 14.38 
618.6 16.30 
776.6 1 8. 22 



958.8 20.13 
1160.1 22.05 
1880.6 23.97 



1620.8 25.89 
1879.2 27.80 
2157.2 29.72 



2454.4 31.64 
2770.8 33.56 
8106.4 35.47 



8461.1 37.39 

8886.0 39.31 

4228.1 41-23 



4640.4 43.14 
5071.8 45.06 
6622.4 46.98 



6992.2 48.90 
6481.2 50.81 
6989.8 52.73 



7516.6 54.65 
8068.1 56.57 
8628.8 58.48 



8* 



166 



7.4 

2^.6 
66.6 



2.22 

3.70 
5.18 



118.8 6.66 

184.9 814 
266.8 9.62 



862.4 11.09 
478.4 12.57 
699.1 14.05 



789.6 15.53 

895.0 17.01 

1066.1 18.49 



1250.0 19.97 
1449.7 21.45 
1664.2 22.93 



1898.6 24.41 
2187.6 25.89 
2896.6 27.37 



2670.1 28.85 
2968.6 30.33 
8261.9 31.80 



8579.9 33.28 
8912.7 34.76 
4260.4 36.24 



4622.8 37.72 
5000.0 39.20 
5892.0 40.68 



5798.9 42.16 
6220.6 43.64 
6666.8 45.12 



6.1 1.83 

24.4 3.05 

64.5 4.26 



97.5 548 
162.8 6.70 
219.8 7.92 



298.6 9.14 
889.8 10.35 
498.4 11.57 



609.1 12.79 

787.0 14.01 

877.1 15.23 



1029.4 1645 
1198.8 17.66 
1870.6 18.88 



1559.8 20.10 
1760.8 21.32 
1978.6 22.54 



2198.9 23.76 
2486.4 24.97 
268&1 26119 



294ai 27.41 
3222.2 28.63 
8608.4 29.85 



8806<.9 31.06 
4117.6 32.28 
4440.4 33.50 



4776.4 34.72 
6122.6 35.94 
6481.9 36.16 



mL 



1 

3 

8 



4 
5 

e 



7 

8 
9 



19 
11 
13 



18 
14 
15 



19 

17 

18 



19 

39 
31 



34 



31 






TABLE XH 



Sab-Sections. 



Side Slope U to 1. 



FOB COlCPnTATION BY END HEIGHTS. 



mi 



1 

8 



4 

e 



7 
8 
9 



11 



IS 
14 
IS 



n 

18 



19 

M 
21 



84 

85 
86 

88 



BUS. 



6** 



6.2 
20.9 
47.1 



88.7 
180.7 
188.8 



266.2 
884.7 
428.6 



»-57 

2.6l 

3.66 



4.71 

5-75 
6.80 



7.84 
8.89 

9-94 



622.9 10.98 
682.7 12.03 
763.0 13.07 



888.7 14.IS 
1024.9 15.16 
1176.6 16.11 



1888.7 17.26 
1611.2 18.30 

1694.8 19.35 



1887.7 20.39 
2091.7 21.44 
2806.1 22.49 



2680.9 23.53 
2766.8 24.58 
8012.0 25.62 



8268.8 26.67 

8586.0 27.71 

8812.1 28.76 



4099.7 29.81 

4897.8 3o.8< 
4706.8 31.90 



6* 



4.6 1.39 
18.6 2.31 
41.6 3.24 



78.9 4.16 
116.6 5.08 
166.4 6.01 



226.6 6.93 
295.8 7.86 
874.4 8.78 



462.2 9.71 
659.2 10.63 
666.5 11.55 



781.1 12.48 

906.9 13.40 

1089.9 14.33 



1188.2 15.25 
1886.7 16.18 
1497.4 17.10 



1668.6 18.02 

1848.7 18.95 
2088.2 19.87 



2286.9 20.80 
2444.9 21.72 
2662.1 22.65 



2888.6 23.57 
8124.8 24.50 
8869.8 25.42 



8628.6 26.34 
8886.9 27.27 
4159.6 28.19* 



8' 



4.2 1.25 
16.7 2.09 
87.6 2.92 



66.8 3.76 
104.4 4.59 
150.8 5.43 



204.6 6.26 
267.1 7.10 
888.1 7.93 



417.4 8.77 
606.1 9.60 
601.1 10.44 



706.4 11.27 

818.1 12.10 

989.2 12.94 



1068.6 13.77 
1206.8 14.61 
1852.4 15.44 



1606.9 16.28 
1669.6 1 7. 1 1 
1840.8 17.95 



2020.8 18.78 
2208.1 19.62 
2404.8 20.45 



2608.8 21.29 
2821.7 22.12 

8042.9 22.96 



8272.6 23.79 
8510.4 24.63 

8766.7 25.46 



8< 



167 



9* 



8.8 1. 15 
15.8 1.92 
84.5 2.68 



61.8 3.45 

95.8 4.22 

188.0 4.98 



187.9 5.75 
245.4 6.52 
810.6 7.28 



888.4 8.05 
468.9 8.82 
662.1 9.58 



647.9 10.35 
751.4 II. 12 
862.6 11.89 



981.6 12.65 
1108.0 13.42 
1242.2 14.19 



1884.0 14.95 

1688.6 15.72 

1690.7 16.49 



1866.6 17.25 
2028.1 18.02 
2208.8 18.79 



2896.2 19.55 
2591.7 20.32 
2794.9 21.09 



8006.8 21.85 
8224.8 22.62 
8450.5 22.39 



10* 



9* 



8.6 1.07 
14.8 1.78 
82.1 2.50 



67.1 3.21 

89.2 3.93 
128.5 4.64 



174.9 5.35 
228.5 I6.07 
289.2 6.78 



867.0 7.50 
481.9 8.21 
614.0 8.92 



608.8 9.64 
699.7 10.35 
808.2 11.07 



918.9 11.78 
1081.7 12.49 
1166.6 13.21 



1288.7 13.92 
1427.9 14.64 

1574.8 15.35 



1727.8 16.06 
1888.4 16.78 
2066.2 17.49 



2281.1 18.21 

2418.2 18.92 
2602.4 19.63 



2798.7 20.35 
8002.2 21.06 

8212.8 21.78 



8DI8. 



l(y 



1 
8 
8 



4 
6 
6 



7 

8 
9 



10 
11 
18 



18 
14 
15 



16 

n 

18 



19 
80 
81 



88 
88 
84 



85 
86 
87 



88 
89 



8DI& 



FOB COMPUTATION BY BHD HBIOE 


WIS. 


U" 


iaf 


w 


14" 


1 
i 


8.4 i.ot 
IM i.6g 
80.8 ..js 


8.2 
12.8 

28.8 


0.96 
1.60 


8.1 
12.8 
27.6 


0.9* 
'■S3 
a.iS 


8.0 0,1 
11.9 1.^ 
26.7 1.C 


1 
s 
« 


58.8 3.03 
84.0 3.70 
121,0 4-37 


51.2 
79.9 
115.1 


1.88 


49.1 
76.7 
110.4 


..76 
J-J7 
1-99 


47.6 J.( 
74.2 3.1 
106.8 3.1 


I 


164.7 S.04 
815.2 5.71 

372.8 6.3, 


166.7 
204.6 
269.0 


4.S0 

1:^ 


150.8 
196.8 
248.6 


4.60 


146.8 4H 
189.8 S.C 
240.8 s.( 


ta 
11 

19 


886.2 7o« 
i06.8 7-73 
484.1 8.40 


S19.8 
886.9 

460.4 


6.71 

7-3S 
7-99 


306.8 
871.2 

441.7 


6-44 

7,06 
7.67 


296.6 6.} 
868.9 t.S 
427.1 7.4 


IS 

u 

IS 


668.2 9.08 
069.0 9.7s 
766.4 i(..4» 


540.4 
626.7 

7ie.5 


8 6, 
9.17 
9.91 


6)8.4 
601.8 
690.2 


1.18 

8,90 
9-S> 


601.8 8.C 
581.4 l.( 
667.4 9.1 


13 

18 


860.7 »i.o9 
971.6 11.77 
1089.8 ...44 


816.6 
924.) 
10S6.0 


10.SS 


786.8 
886.6 
998.9 


10.74 
1 1.3s 


769.8 9,5 
B67.2 10.3 
961.0 10.S 


19 

n 


1213.7 13.11 

1844.8 13.78 
1482.6 .4-46 


1164.S 
1279.0 
1410.1 


11.47 
1J.11 

•J-7S. 


1107.4 
1227.1 
1362.8 


...96 
1.58 
13.19 


1070.8 11. J 
11B6.6 11.1 
1808.1 1X.7 


93 

n 


1627.2 15.13 
1778.6 ij.go 
1986.5 16.47 


164T.e 
1691.6 
1841.8 


"4-J9 

15.03 
IS 67 


1484.7 
1622.8 
1767.0 


,.80 
I4-4» 
15.03 


1486.6 13.3 
1589.1 13.9 
1708.6 14-5 


« 


2101.2 17.1S 
2272.7 17.S1 
2460.9 ig.49 


1998.5 
2161.6 
2331.0 


.6.J1 
16.9s 

■7.59 


1917.8 
2078.7 

2286,8 


»5-«4 
6.16 
6.87 


1868.9 15,1 
2006.1 15.7 
2162.8 16.3 


w 


2686.8 19.16 
2827.4 19.84 
8026.8 M.5I 


2606,9 

3689.2 
2877.8 


.8.»3 

18,87 
19.51 


2406.0 

2579.9 
2760.9 


7'49 

g.IO 

8.7" ■ 


2325.5 (6.9 

2494.6 17.5 
£669.6 (8.0 


^ 


U" 


X2« 


18" 


14" 



TABLE Xn. 



Sab-Sections. 



Side Slope U to t 







FOB, OOMPUTATIOK £ 






1. 




- 


( Y £1 


ID HiilGUTfi 


SUI& 


16« 


170 


I80 


19* 


20** 


8un. 


1 

9 
8 

■ 


2.8 
11.8 
25.6 


0.85 

1.41 
1.98 


2.8 
11.2 
25.2 


0.84 
1.40 
1.96 


2.8 
11.1 
25.0 


0.83 
1.39 

1-95 


2.8 0.83 
11.1 1.39 
25.0 1.95 


2.8 
11.2 
26.2 


0.84 
1.40 
1.96 

• 


1 
9 

8 


4 
5 

e 


45.8 

70.8 

102.0 


a-S5 
3.11 

3.68 


44.8 

69.9 

100.7 


2.52 
3.08 
3.64 


44.5 

69.5 

100.1 


2.50 
3.06 
3.61 


44.5 2.50 

69.6 3.06 
100. 1 3.62 


44.8 

70.0 

100.9 


2.52 
3.08 

3.64 


4 
6 
6 


7 

8 
9 


188.8 
181.8 
229.5 


4-»5 
4.8* 
5.38 


187.1 
179.0 
226.6 


4.20 

4.75 
531 


186.2 
177.9 
225.1 


4-17 

4.73 
5.28 


186.8 4.17 
178.0 4.73 
226.2 5.28 


187.8 
179.8 
226.9 


4.20 , 
4.76 
5- 3a 


7 

8 
9 


11 
19 


288.8 
842.8 
408.0 


5-95 
6.52 

7.08 


279.7 
838.4 
402.8 


5.87 
6.43 
6.99 


278.0 
886.8 
400.8 


5.84 
6.39 
6.95 


278.1 5.84 
886.5 6.40 
400.4 6.95 


• 

280.1 
839.0 
408.4 


5.88 
6.44 
7.00 


18 
11 
19 


18 
14 
16 


478.8 
555.8 
687.5 


7.65 
8.1X 
8.78 


472.7 
548.2 
629.8 


7-55 
8.11 

8.67 


469.T 
544.8 
625.4 


7.50 
8.06 
8.62 


470.6 7.51 
545.0 8.06 

626.7 8.62 


478.4 
549.1 
680.8 


7.56 
8.12 
8.68 


18 
14 
16 


18 
17 
18 


726.8 
818.8 
917.9 


9-35 
9.9a 

10.48 


716.0 
808.8 
906.2 


9.23 

9-79 
10.35 


711.6 
808.8 
900.6 


9.17 

9-73 
10.28 


711.9 9.18 
808.7 9.73 
901.0 10.29 


717.2 
809.6 
907.7 


9.24 

9.81 

10.37 


16 
17 
18 


18 
98 
91 


1022.8 
1188.2 
1249.4 


11.05 
11.62 
12.18 


1009.7 
1118.8 
1288.5 


10.91 

11.47 
12.03 


1008.4 
1111.8 
1225.8 


10.84 
11.40 
11.95 


1008.9 10.85 
1112.8 11.40 
1226.8 11.96 


1011.8 
1120.6 
1285.4 


10.93 
11.49 
12.05 


18 
98 
91 


99 
98 

94 


1871.2 
1498.7 
1681.9 


12.75 
13.32 
13.88 

• 


1858.7 
1479.6 
1611.0 


12.59 
13.15 

«3-7i 


1845.8 
1470.4 
1601.0 


12.51 

13.06 
13.62 


1846.9 12.51 
1471.0 13.07 
1601.7 13.63 


1855.9 
1482.0 
1618.6 


12.61 
13.17 

»3-73 


99 

98 
94 


96 
98 
97 


1770.7 
1916.2 
2065.8 


14-45 
15.02 

15.58 


1748.1 
1890.7 
2089.0 


14.26 
14.82 
15.38 


1787.2 
1879.0 
2026.8 


14.18 

14-73 
15.29 


1788.0 14.18 
1879.8 14.74 
2027.2 15.29 


1760.9 
1898.8 
2042.8 


14.29 
14.85 
15.41 


96 
96 

97 


98 
98 
88 


2221.2 
2882.7 
2549.8 


16.15 
16.72 

17.28 


2192.8 
2852.2 
2517.8 


«S-94 
16.50 

17.06 


2179.2 15.84 
2837.6 16.40 
2501.6 16.96 


2180.2 15.85 
2888.7 16.41 
2602.7 16.96 


2196.8 
2856.0 
2621.8 


»5-97 
16.53 

17.09 


98 
99 
88 


ran. 


16^ 


17' 


> 


18^ 


19** 


20< 


> 


sun. 
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TABIE Xn. 



POE GOHFUTATIOH BY BKD HEIGHT 


BUS. 


21" 


82° 


330 


34" 


f 

! 


2.8 
11.4 
26.6 


O.BS 
l-4» 
'■99 


2.9 
ll.S 
26.2 


0.87 

•■4S 

1.0+ 


8.0 0.90 
12.0 1.50 
27.0 %.U 


8.1 0.94 

Hi '■" 

28.2 1.19 


I 
S 
6 


46.6 
71.1 
102.4 


..S6 
3-'3 

J.70 


46.6 

72.7 
104.7 


1.61 


48.0 ..70 

76.1 3.30 
108.1 ^9° 


60.1 i,li 

78.8 J.44 
H2.7 4.07 


I 
» 


189.8 
182.0 
230.8 


4.16 


142.6 

166.2 
286.6 


4-16 

4-94 
S-51 


147.1 4.50 

192.1 5. Jo 

248.2 s-7» 


168.4 4.70 
200.4 5.11 
258.6 S-9S 


tl 
IS 


284.8 
844.0 
409.4 


S-97 
S-S4 
7.11 


290.9 
861.0 
416.8 


6.11 
6.6, 

7.17 


800.2 tjo 
868.8 6.91 
482.8 7.;. 


818.1 6-57 
878.8 T-io 
460.8 7.S3 


15 

IS 


480.6 
667.8 
«39.7 


7.6S 
111 


491.6 
670.1 
654.4 


I'' 
8.41 
9,01 


607.4 8.11 

668.4 8.71 
676.6 9.J1 


629.1 8.4s 
618.6 9.08 
704.4 s-70 


16 


727.8 
821.7 
821.2 


9.jg 
995 
10.5. 


744.6 
840.6 
912.4 


9.60 
10. iS 
10.76 


768.8 9.91 

867.6 10.51 

972.7 ii.it 


801.4 1Q.JJ 
904.7 .0.9S 
1014.8 II. 58 




1028.4 
1187.2 

1268.6 


11.09 
11.66 


1060.0 
1168.4 
1282.7 


"-34 
1.93 
1.51 


1088.8 1..71 

1200.9 1x31 
1824.0 11.91 


1180.1 11.11 

1262.2 11.84 
1880.6 13.46 




1876. 1 
1604.0 
1687.6 


iJ-93 


1407.8 
I6S8.6 

1675.4 


IJ.Q9 
1J.67 
14-15 


1468.1 it.51 

1688.2 14.11 
1729.8 14.71 


1616.2 14.09 

1666.1 14.7' 

1808.2 1S.J4 


as 

91 


1776.9 
1921.9 
2072.8 


14. JO 


1817.9 
1988.2 
2120.4 


I4.»3 


1876.4 ij.ji 
2020.6 15.91 
2188.6 16.51 


1866.6 15.97 
21 1 6.2 16.59 
2282.2 17.1s 


98 

W 


2229.0 
2891.1 

2668.8 


16.11 

16.77 

17-34 


2280.8 
2446.1 
2617.7 


.6.58 

17.16 

>7-74 


2868.7 17.11 
2624.B .7.71 
2702.0 1S.31 


2464.8 17.S4 
2682.8 18.47 
2817.5 19.10 


ma. 


ai» 


a2° 


38" 


a*" 



TAILE XH 



Sub-Sections. 



Side Slope U to L 



FOB COMPUTATION BY END HBIQHTS. 



Sl'IS. 



1 

8 



4 
5 
6 



7 
8 
9 



10 
11 
12 



IS 
14 
15 



16 

n 

18 



10 
90 



34 



35 
36 
37 



38 



86U. 



26< 



8.6 

14.1 
81.8 



56.6 

88.4 

127.8 



178.8 
226.8 
286.6 



868.7 
427.9 
609.8 



i.o6 

1.77 
a.48 



3.18 
3.89 
4.60 



27* 



530 
6.01 

6.72 



7-43 
8.13 

8.84 



697.7 9.SS 
693.2 io.a6 
796.7 10.96 



906.4 11.67 
1022.1 12.38 
1146.8 13*09 



1276.7 13.79 
1414.6 14.50 
1669.6 15.21 



1711.7 15.91 

1870.8 16.62 
2087.1 17.33 



2210.8 18.04 
2890.7 18.74 
2678.2 19.45 



2772.7 20.16 
2974.2 20.87 
8182.9 21.77 



26' 



8.9 1. 16 
15.4 1.93 
84.7 2.70 



61.7 3.47 

96.4 4.24 

188.8 5.01 



188.9 5.78 
246.7 6.55 
812.2 7.32 



886.5 8.X0 
466.4 8.87 
656.1 9.64 



661.6 10.41 
766.5 ii.j8 
867.8 X1.95 



986.8 12.72 
1114.0 13.49 
1248.9 14.26 



1891.6 15.03 
1641.9 15.80 
1700.0 16.58 



1866.7 17.35 
2089.2 18.12 
2220.4 18.89 



2409.2 19.66 
2606.8 20.43 
2810.1 21. 20 



8022.1 21.97 
8241.9 22.74 
8469.8 23.51 



28' 



27' 



4.8 1.29 
17.2 2.15 
88.7 3.01 



68.8 3.87 
107.6 4.73 
164.8 5.59 



210.8 6.45 
276.8 7.31 
848.4 8. 17 



480.1 9.03 
620.4 9.89 
619.4 10.75 



726.9 IX. 61 
848.0 12.47 
967.8 13.33 



1101.1 14.19 
1248.0 15.05 
1898.6 15.91 



1652.7 16.77 
1720.5 17.63 

1896.8 18.49 



2081.8 19.36 
2276.8 20.22 
2477.6 21.08 



2688.2. 21.94 
2907.6 22.80 
8186.5 23.66 



8872.1 24.52 
8617.8 25.38 
8871.0 26.24 



29* 



28' 



171 



5.0 1.49 
19.8 2.48 
44.6 3.47 



79.8 4.46 
128.9 5.45 
178.4 6.44 



242.8 7.43 
817.2 8.42 
401.4 9.42 



496.6 10.41 
599.6 11.40 
718.6 12.39 



887.5 13.38 

970 14.37 

1116.0 15.36 



1268.6 16.35 
1482.2 17.34 
1606.6 18.34 



1789.0 19.33 
1982.8 20.32 
2185.4 21.31 



2898.6 22.30 

2621.5 23.29 

2864.6 24.28 



8097.8 25.27 
8850.0 26.27 
8612.7 27.26 



8885.2 28.25 
4167.7 29.24 
4460.1 30.23 



29* 



80* 



6,0 1.80 
28.9 2.99 
58.9 4.19 



96.8 5.39 
149.6 6.58 
216.5 7.78 



298.8 8.98 
888.1 10.18 
484.8 IX. 37 



598.5 12.57 
724.2 13.77 
861.9 14.96 



1011.5 16.16 
1178.1 17.36 
1846.7 18.55 



1582.2 19.75 
1729.8 20.95 
1989.2 22.15 



2160.7 23.34 
2894.1 24.54 
2639.5 25.74 



2896.9 26.93 
8166.2 28.13 
8447.6 29.33 



8740.8 30.53 
4046.1 31.72 
4868.8 32.92 



4692.5 34.12 

6088.6 35.31 
5886.8 36.51 



SDia. 



1 
3 
8 



4 
5 
6 



7 
8 
9 



10 
11 
13 



18 
14 
15 



16 
17 

18 



10 
30 

31 



34 



37 



38 



80* 



TABLE 



^11 



Sub-Sections. 



Side Slope 1 to 1. 







FOB COMPUTATION BY END HEIGHTS. 




8U1& 


V 


2« 


3^ 


4P 


1 

6* 


NHL 


1 


27.0 
108.0 
242.9 


8.IO 
13.50 
18.90 

* 


• 

• 

18.7 4-iA 

64.9 6.87 

128.6 9.62 . 


9.8 
87.8 
88.9 

• 


2.80 
4.66 
6.53 


7.1 
28.5 
64.1 


3.56 
4.98 


6.8 1.74 
28.2 2.90 
52.2 4.06 


1 

2 

8 


4 
5 
6 


481.9 
674.9 
971.8 


24. »9 
29.69 

3509 


219.8 12.36 
848.4 15.11 
494.6 17.86 


149.2 
288.1 
886.6 


8-39 
10.25 

12.12 


118.9 
178.0 
256.8 


6.41 
7.83 
9.25 


92.8 5.22 
145.0 6.38 
208.8 7.54 


4 


1 
8 
9 


1822.7 
1727.6 
2186.6 


40.49 

45-89 
51.29 


678.1 20.61 

879.2 23.35 
1112.7 26.10 

• 


456.8 
596.6 
766.1 


13.98 
15.85 
17.71 


848.8 
455.6 
576.6 


10.68 
12.10 

«3.53 


284.2 8.70 
871.1 9.86 
469.7 11.02 


7 1 

8 1 
9 


10 
11 
12 


« 

2699.4 
8266.8 
8887.2 


56.69 
62.09 
67.49 


1878.7 28.85 
1662.2 31.60 
1978.2 34.34 


982.2 
1128.0 
1842.4 


19.58 
23.31 


711.8 

861.8 

1025.1 


14-95 
16.37 

17.80 


579.9 12.18 
701.7 13.34 
885.1 14.50 


16 
11 
12 


18 
14 
15 


4662.0 
6290.9 
6078.7 


72.88 
78.28 
83.68 


2821.6 37.09 
2^;92.6 39.84 
8090.9 42.59 

• 


1575.6 25.17 
1827.2 27.04 
2097.5 28.90 


1208.0 
1895.2 
1601.7 


19.22 
20.64 
22.07 


980.0 15.66 
1186.6 16.82 
1804.8 17.98 


18 
14 
15 


16 

n 

18 


6910.6 
7801.4 
8746.2 


89.08 

9448 
99.88 


8616.7 45.33 
8970.1 48.08 
4460.9 50.83 


2886.5 
2694.2 
8020.6 


30.76 
32.63 

34.49 


1822.8 23.49 
2057.2 24.91 
2806.4 26.34 


1484.6 19.14 
1675.9 20.30 
1878.9 21.46 


16 
U 

18 


19 
99 


9744.9 
10797.7 
11904.6 


105.28 
tio.68 
116.08 


4969.1 53.58 
6494.9 56.32 
6058.1 59.07 


8865.4 
8729.0 
4111.2 


36.36 
38.22 
40.09 


2569.8 
2847.4 
8189.2 


27.76 
29.19 
30.61 


2098.6 22.62 
2819.6 23.78 
2557.4 24.94 


19 ' 

M i 
21 


84 


18066.2 
14280.0 
16648.7 


121.47 
126.87 
132.27 


6648.8 61.82 
7267.0 64.57 
7912.7 67.31 


4512.1 
4981.6 
6869.7 


41.95 
43.82 

45.68 


8445.8 
8765.7 
4100.2 


32.03 

33.46 
34.88 


2806.7 26.v> 
8067.7 27.26 
8840.2 28.42 


22 

28 

24 




16871.4 
18248.2 
19678.9 


137.67 
143.07 
148.47 


8686.8 70.06 

9286.4 72.81 

10014.4 75.55 


5826.6 
6802.0 
6796.0 


47.54 
49.41 
51.27 


4449.0 
4812.1 
5189.8 


36.30 

37.73 
39- « 5 


8624.4 29.58 
8920.2 30.73 
4227.6 31.89 


2S 

26 1 
27 

1 


28 
29 
86 


21168.6 
22702.2 
24294.9 


153.87 
159.27 
164.67 


10770.0 78.30 
11668.0 81.05 
12868.6 83.80 


7808.8 
7840.2 
8890.2 


53.14 
55.00 

56.87 


6580.9 
5986.6 
6406.6 


40.58 

42.00 
43.42 


4646.4 33.05 

4877.0 34.21 

5219.1 35.37 


28 
29 < 

86 j 


BUB. 


V 


y 


S** 


4« 


6^ 


iniL- 



172 



TABLE 



^11 



Sub-Sections. 



Side Slope 1 to L 



FOB COHPUTATIOV BY BKB HEIGHTS. 



0& 



1 



4 
5 



7 
8 
9 



le 

IS 



18 
14 
15 



16 

n 

18 



19 
21 



94 

35 
36 
27 

38 



wn. 



e« 



4.0 
19.7 
44.8 



78.8 
128.1 
177.2 



241.2 
816.0 

898.7 



i.4« 
a. 46 

3-45 



4-43 

54' 
6.40 



7.38 
8.37 

9-35 



492.2 10.34 
596.6 11.32 
708.8 IS.31 



881.8 13.19 

964.7 14.17 

1107.6 15.16 



1260.1 16.14 
1422.6 17.13 
1694.8 18.11 



1776.9 19.10 
1968.9 10.18 
2170.7 11.17 



2882.8 11.15 
2608.8 13.13 
2886.1 14.11 



8076.8 15.10 
8827.4 16.09 
8688.2 17.07 



8859.0 18.06 
4189.^ 19.04 
4429.9 30.03 



6* 



4.8 1.19 
17.2 1.15 
88.7 3.01 



68.8 3.87 
107.5 4.73 
164.7 5.59 



210.6 6.45 

276.1 7.31 

848.2 8.17 



429.8 9.03 
620.1 9.89 
619.0 10.75 



726.4 11.61 
842.6 11.47 
967.1 13.31 



1100.4 14.18 
1242.2 15.04 
1892.6 15.90 



1661.7 16.76 

1719.8 17.61 
1896.6 18.48 



2080.4 19.34 
2278.8 10.10 
2476.8 11.06 



2686.4 11.91 
2906.6 11.78 
3188.6 13.64 



8869.9 14.50 
8614.9 15.36 
8868.6 16.11 



8^ 



8.8 1.15 
16.8 1.91 
84.6 1.68 



61.8 3.45 

96.8 4.11 

188.0 4.98 



187.8 5.75 
246.8 6.51 
810.6 7.18 



888.8 8.05 

468.8 8.81 

661.9 9.58 



647.7 10.35 
761.2 11.11 
862.4 11.88 



981.2 11.65 

1107.7 13.41 

1241.8 14.18 



1888.6 14.95 
1688.1 15.71 
1690.8 16.48 



1866.1 17.15 

2027.6 18.01 

2207.7 18.78 



2895.6 19.55 

2691.0 10.31 

2794.1 11.08 



8004.9 11.85 

8222.4 11.61 

8449.5 13.38 



8? 



178 



9* 



8.6 1.04 
13.9 1.74 
8L8 1.43 



66.6 3.13 

86.8 3.81 

126.0 4.51 



170.2 5.11 
222.8 5.90 
281.8 6.60 



847.8 7.19 
420.2 7.99 
600.1 8.68 



687.0 9.38 
680.7 10.07 
781.6 10.77 



889.1 11.46 

1008.7 11.16 

1126.8 11.85 



1268.8 13.55 
1889.2 14.14 
1581.6 14.93 



1681.0 15.63 
1887.8 16.31 
2000.5 17.01 



2170.7 17.71 

2847.8 18.41 

2681.9 19.10 



2722.9 19.80 
2920.9 10.49 
8126.8 11.19 



©o 



10* 



8.2 0.96 
12.8 1.59 
28.7 1.13 



51.0 187 

79.7 3.51 

114.8 4.14 



156.2 4.78 
204.0 5.41 
268.2 6.06 



818.8 6.69 
885.7 7.33 
459.0 7.97 



588.7 8.61 

624.8 9.14 
717.2 9.88 



816.0 10.51 

921.2 11.16 

1082.8 11.79 



1150.7 11.43 
1275.1 13.07 

1405.8 13.71 



1642.8 14.34 
1686.8 14.98 
1886.1 1561 



1992.8 16.16 

2154.9 16.89 
2328.8 17.53 



2499.1 18.17 

2680.8 18.81 

2868.9 19.44 



10*» 



SOU. 



1 

3 
3 



4 
5 
6 



7 
8 
9 



19 
11 
13 



18 
14 
15 



15 
17 

18 



19 
39 
31 



34 



85 

36 
37 



38 



BOUl 



TABLE Xni 



FOB COKFUTATIOH BY END HEIGH! 


Sill. 


11' 




13= 


18» 


14" 


s 


8.0 

ii.e 

26.6 


a.o7 


2.8 

n.i 

24.9 


0.83 

..j8 
1.94 


2.6 
10.4 
2S.6 


0.7! 


2.5 6.74 
9.9 1.14 
22.8 1.73 


1 
s 
s 


47.8 
78.6 
106.1 


1.66 


44.8 

69.2 
99.6 


X49 
3.°4 
360 


41.7 
66.2 
98.9 


If, 

J- 39 


89.6 1.13 
61.8 i.7> 
89.0 3.11 


i 

» 


144.0 
189.2 
289.6 


4-4J 

S.oj 
5.6» 


186.6 
177.0 
224.0 


415 
4.70 
S.16 


127.8 
166.9 
211.2 


3.91 
4-4J 
4-95 


121.2 3.71 
168.8 4.11 
200.4 4.70 


I* 
11 

IS 


296.6 
857.7 
426.7 


6.»i 
6.go 
T-J9 


276.6 
8B4.7 
898.8 


5-8 1 


260.7 
816.5 
876.4 


it 
6.51 


247.4 s.is 

299.5 5.69 
866.2 6.t8 


IS 
14 
IS 


499.8 
GT9.6 
666.2 


It 

j.i6 


467.6 
642.1 
622.4 


7-47 
I-S7 


440.6 
611.0 

686.6 


7.04 
7.56 
8.08 


418.0 6.61 

484.8 7.1] 
656.6 7-67 


16 
17 

18 


766.8 
864.4 
967.9 


9.76 
'OJ5 
10.9+ 


708.1 
799.4 

896.2 


9' J 
9.68 
0.13 


687.5 
763.5 
844.7 


g.6o 

til 


688.2 8-i< 
714.9 8.66 
801,4 9. IS 


19 

ao 
ii 


1067.8 
1182.6 
1808.8 


II. 53 
it.71 


BB8.6 
1106.4 
1219.8 


0.79 
'■34 
1.89 


941.2 
1042.9 
1149.8 


'H? 


898.0 9.6J 
989.4 10.14 
1090.8 to. 64 


vt 


1480.9 

1668.9 
1702.9 


13.30 
13.90 
"4-49 


1888.7 
1468.2 
1698.2 


3.4s 
3.00 
355 


1261.0 

1879.2 
1501,8 


11.73 


1197.2 ti.13 
1808.5 11.63 
1424.8 11.11 




1847.8 

1998.6 
2166.2 


.5.08 

'S-67 
16.16 


1728.8 
1869.8 
2016.4 


4.11 

4.66 

5.ai 


1629.8 

1762.5 
1900.7 




1546.0 11.61 

1672.1 13.11 

1808.2 13.60 


38 
39 

m 


231T.8 

2486.8 
2660.8 


.6.85 
>7.44 
ig.03 


2168.6 
2826.2 
2489.4 


S-77 


2044.1 
2192.7 
2846.6 


14-86 
IS- 3! 

15.90 


1939.8 14.10 
2080.8 .4.59 
2226.2 IS.09 


- 


U" 


la* 


W 


14" 



TABLE 



:«ii 



Sub-Seotions. 



Side Slope 1 to 1. 



FOB COKPUTATIOK BY EKD HEIOHT& 



8C11L 



1 
9 
S 



4 

• 



8 

• 



11 



18 
14 
15 



18 
17 

18 



19 
91 



91 



97 



98 



16' 



2.8 

9.1 

20.4 



80.2 
66.6 
81.5 



110.9 
144.9 
188.4 



226.4 
278.9 
826.0 



882.6 
448.7 
609.8 



679.6 
654.2 
788.4 



817.2 
906.5 
998.8 



0.68 
1.13 
1.58 



2.04 
a.49 
a. 94 



3-40 
3.8s 

4-30 



4-75 
5.11 

5.66 



6. It 
6.56 

7.02 



7-47 
7.9a 

8.38 



8.83 
9.28 

9-73 



1096.6 10.19 
1197.5 10.64 
1808.8 11.09 



1414.8 11.54 
1530.2 ia.oo 
1660.2 ia.45 



1774.7 I a. 90 

1908.7 13.36 

2087.8 13.81 



le^ 



17* 



2.2 0.65 
8.7 1.09 

19.6 1.53 



84.9 1.96 
64.6 a. 40 
78.6 a.84 



106.9 3.a7 

189.6 3.71 

176.7 4.14 



218.1 4.58 
268.9 5.0a 
814.1 5.45 



868.6 5.89 
427.6 6.33 
490.8 6.76 



668.4 7.ao 
680.8 7.63 
706.7 8.07 



787.4 8.51 
872.4 8.94 
961.9 9.38 



1066.7 9.8a 

1168.8 10.25 
1266.8 10.69 



1868.2 1 1. 12 
1474.4 11.56 
1690.0 12.00 



1710.0 12.43 
1884.8 12.87 
1968.0 13.30 



17* 



18' 



2.1 0.63 

8.4 1.06 

19.0 1.48 



88.8 1.90 
62.8 2. 32 
76.0 2.74 



108.4 3.17 
185.1 3.59 
171.0 4.01 



211.1 4.43 
256.4 4.85 
808.9 5.28 



866.7 5.70 
418.7 6.12 
474.9 6.54 



640.8 6.97 
610.0 7.39 
688.8 7.81 



761.9 8.23 
844.8 8.65 
980.8 9.08 



1021.6 9.50 

1116.6 9.92 

1215.7 10.34 



1819.2 10.76 
1426.8 1 1. 19 
1588.7 11.61 



1664.7 12.03 
1776.0 12.45 
1899.6 12.87 



18' 



176 



19* 



2.1 0.62 

8.2 1.03 
18.6 1.44 



82.8 1.85 
51.8 2.26 
78.8 2.67 



100.6 3.08 
181.2 3.49 
166.1 3.90 



205.1 
248.1 
296.8 



4.3* 
4.72 

S»3 



846.6 5.54 
401.9 5.95 
461.4 6.36 



626.0 6.77 
592.6 7.18 
664.4 7.59 



740.8 8.00 
820.8 8.41 
904.8 8.82 



992.6 9.23 
1084.8 9.64 
1181.2 10.05 



1281.6 10.46 
1886.2 10.87 
1494.9 11.28 



1607.7 11.69 
1724.6 12.10 
1846.6 12.51 



19* 



20* 



2.0 0.60 

8.0 1. 00 

18.0 1.40 



82.0 . 1.80 
50.0 2.20 
72.0 2.60 



98.0 3.00 
128.0 3.40 
162.0 3.80 



200.0 4.20 
242.0 4.60 
288.0 5.00 



838.0 5.40 
892.0 5.80 
460.0 6.20 



612.0 6.60 
678.0 7.00 
648.0 7.40 



722.0 7. go 
799.9 8.20 
881.9 8.60 



967.9 9.00 
1057.9 9.40 
1151.9 9.80 



1249.9 10.20 
1851.9 10.60 
1457.9 11.00 



1667.9 11.40 
1681.9 11.80 
1799.9 12.20 



8018. 



20' 



1 
9 
8 



4 
5 



7 
8 
9 



19 
11 
19 



18 
14 
15 



19 
17 

18 



19 
90 
91 



99 
98 
94 



95 

99 
97 



98 
99 



Bun. 



TABLE Zm. 



81. S 

48.9 
70.6 



FOB COHPUTA-TIOir BT SITD HBIQ 



92.9 
12l.a 
1G3.6 



91.8 
120.0 
151.B 



J92.8- 4.04 
2S2.6 4.41 
276.9 4.81 



187.4 ] 

226.8 4 

269.9 4 



S80.8 
86S.7 
440.4 



824.9 5.19 
876.8 s-jg 
482.6 5.J16 



816.8 5. 
867.4 5. 
421.7 5 



486.1 6.15 
64T.T 6.63 
614.0 ; 



479,8 
641.7 
607.8 



694.1 7.50 
769.1 7,gg 
847.9 8.17 



947.4 i 
10366 s 
1127.6 9-59 



980.6 g.65 
1017.1 9.04 
1107.6 9,41 



917.2 !.53 
1002.6 g.91 
1091.6 9.19 



907.2 
991.6 
1079.6 



1201.T 9.8 
1299.7 10. 1 < 
1401.6 !«.(' 



1184.4 9.66 
1281.1 10.04 
1381.6 10.41 



TABLE Xm 



Sub-Sections. 



Side Slope 1 to L 



FOB OOKPUTATIOK BY BND HEIGHTO. 



mk 



1 

8 



4 

• 



7 
8 
9 



12 



18 
14 
15 



16 
17 

18 



19 
21 



28 
24 



26 

27 



28 
29 



26' 



1.9 

7.4 

16.7 



29.6 
46.8 
66.7 



90.8 
118.6 
150.1 



185.8 
224.2 
266.8 



818.2 
868.2 
416.9 



474.4 
585.5 
600.4 



668.9 
741.2 
817.2 



896.8 

980.2 

1067.8 



0.56 
0.93 
1.30 



1.67 
a. 04 
a.41 



a. 78 
3-S» 



3.89 
4.26 
4.53 



5.00 

5-37 
5-74 



6. 1 1 
6.49 
6.86 



7.23 
7.60 

7-97 



8.34 
8.71 
9.08 



1158.1 9.45 
1252.6 9.82 
1850.8 10.19 



1452.7 X0.56 

1558.8 10.93 
1667.7 11.30 



28' 



27* 



1.9 0.56 

7.4 0.93 

16.7 1.30 



29.6 X.67 
46.8 a.04 

66.7 2.41 



90.8 2.78 
118.6 3.15 
150.1 3.52 



185.8 3.89 
224.2 4.26 
266.8 4.63 



818.1 5.00 
868.1 5.37 
416.8 5.74 



474.2 6. 1 1 
585.4 6.48 
600.2 6.85 



668.8 7.22 
741.0 7.60 
817.0 7.97 



896.6 8.34 

980.0 8.71 

1067.1 9.08 



1157.8 9.4s 
1252.8 9.82 
1860.5 X0.X9 



1452.4 XO.56 
1558.0 10.93 
1667.8 11.30 



27* 



28* 



1.9 0.56 

7.4 0.93 

16.7 1.30 



29.7 
46.5 
66.9 



91.1 
119.0 
150.6 



1.67 
2.05 
2.42 



2.79 
3.16 

3-53 



185.9 3.90 
225.0 4.28 
267.7 4.55 



814.2 5.02 
864.4 5.39 
418.8 5.76 



476.0 6.14 
587.8 6.51 
602.4 6.88 



671.2 7.25 
748.7 7.62 
820.0 8.00 



899.9 8.37 

988.6 8.74 

1071.0 9. 1 1 



1162.1 9.48 
1256.9 9.85 
1855.5 XO.23 



14^.7 10.60 
1568.7 10.97 
1678.4 11.34 



28* 



177 



1.9 0.56 

7.5 0.94 

16.9 1.31 



80.0 
46.8 
67.5 



1.69 
2.06 
».44 



91.8 2.81 
119.9 3.19 
151.8 3.56 



187.4 3.94 
226.7 4.31 
269.9 4.68 



816.7 
867.8 
421.6 



5.06 

5-43 
5.81 



479.7 6.18 
541.6 6.56 
607.2 6.93 



676.5 7.31 
749.0 7.68 
826.4 8.06 



907.0 8.43 

991.8 8.81 

1079.4 9.X8 



1171.2 9.56 
1266.8 9.93 
1866.1 10.31 



1469.2 X0.68 
1576.0 11.06 
1686.6 11.43 



80* 



1.9 0.57 

7.6 0.95 

17.1 1.33 



80.4 X.71 
47.4 2.09 
68.8 2.47 



98.0 2.85 
121.4 3.23 
158.7 3.60 



189.7 3.98 
229.6 4.36 
278.2 4.74 



820.6 5.12 
871.9 5.50 
426.9 5.88 



485.7 6.26 

548.8 6.64 
614.7 7.02 



684.9 7.40 
758.9 7.78 
886.7 8.16 



918.8 8.54 
1008.6 8.92 
1092.8 9.30 



1185.8 9.68 
1282.5 10.06 
1888.1 10.43 



1487.4 10.81 
1595.6 11.19 

1707.5 11.57 



80* 



8U18. 



1 

2 
8 



4 
5 
6 



7 
8 
9 



16 
11 
12 



18 
14 
15 



16 
17 

18 



19 
26 
21 



24 



26 

27 



28 



TABLE Xra. 



rOE COMPUTATIOK BY END HEIQHl 


mi 


81" 


82" 


88= 


84° 


t 

9 
8 


1.9 

7.7 
17.1 


0.58 
0.97 
'■31 


2.0 O.S9 
7.0 0.99 
17.8 i.ji 


2.0 0.61 

8.1 i.oi 
18.8 i.4» 


2.1 o,6j 
8.4 1.0] 
19.0 1.48 


i 
i 
« 


S0.9 
48.8 
69.6 


•■74 


81.6 1.78 
49.4 t.17 
71.1 «.S7 


82.6 1.81 
60.8 a.14. 
78.2 ..64 


88.7 1.90 
52,7 1.31 

75.9 1.74 


1 
8 
t 


94,6 
12S.6 
166.4 


3«7 


96.8 ».96 
126.4 3.36 
160.0 J.7J 


09.6 3.05 

180.1 Ui 

164.7 3.86 


108.8 J.16 
186.0 3.58 
170.8 4-°! 


1« 
11 
tt 


198.0 
2S8.6 
27S.0 


4-°S 
4-44 
4."! 


107.6 4.15 
289.0 4-S4 
284.4 4.H 


208.8 4.»7 
246.0 4.68 
292.8 s-oS 


210.0 4-43 
266.2 4.gs 
S08,7 J..7 


a 
u 

IS 


826.2 
876.4 
484.8 


5.J8 


887.1 s-73 
444.4 e.i> 


848.6 S.49 
B98.6 siS 
46T.6 6.30 


866.4 5.69 
418.8 6.ii 
474.6 6.54 


i« 
11 

18 


494.2 
567.9 
62S.t> 


6. 37 
6.76 
7- '4 


606.6 6.5a 

670.8 «.9i 

689.9 7.31 


520.6 6.71 

687.7 7.11 

658.8 7.JI 


680.8 6,96 

609,4 7.38 
688Ji 7.80 


1« 
M 
91 


696.0 
772.2 
861.8 


7SJ 
7-91 
8.30 


718.0 7.70 
T90.0 8. 10 
871.0 S.49 


784.1 7.9, 
818.4 8.3i 
896.7 g.74 


761.2 g.i» 
848.6 g.6s 
020.0 9.07 


99 
SS 

91 


984.8 
1021.2 
1111.0 


g.69 
til 


065.0 8.S9 
1044.8 o.ig 
1187.6 9.68 


984.2 9. IS 
1075.7 9.56 
1171.2 9-96 


1020.6 9.49 
1116.6 9.91 
1214.6 10,33 


8S 

n 

91 


1206.G 
1806.0 
1407.8 


9.8s 
10, «l 


1284.4 iao7 
1885.1 10.+7 
14S9.8 10.86 


1270.9 10.37 
18T4.6 10.78 
1482.4 11.18 


1818.0 10.7S 
1426.5 >i.is 
1587.8 11.60 


98 
S9 
M 


1618.4 
1628.6 
178T.4 


"19 
11.78 


1548.4 11.16 
1661.0 11.6s 
1777.6 ,1.0s 


1694.2 II.S9 
1710.1 ixM 
1880.1 11.40 


1668.2 ii.oa 
1778.4 11.44' 
1607.6 11.86 


HUB. 


81' 


82" 


88" 


84" 



TABLE B. 






1 


Multipliers. 












Side-Slope 


2}tol 


2}tol 


2}tol 


2tol 


l}tol 


l^tol 


Htol 


Itol 


}tol 


iiol 


Jtol 


itol 

i 


Multiplier 


H 


6 


H 


4 


H 


8 


^ 


2 


H 


1 


i 



179 



Whole Seotiona.— Boadbed 24 ft. Sidi 



BDI8. 


QO 


!• 


2° 


8° 


4= 


i 

t 


46.8 
34.4 
146.6 


4.86 

S-4« 


46.1 
94.8 

146.2 


4.86 
5-41 


46.9 

96.7 
147.2 


4.87 

S'S 
S-43 






87.'2 
148-9 


S-'T 
S-4S 


"99'.6" 
151.4 


s 


200.0 
266.9 
816.7 


S.69 
S-97 

6.1s 


200.4 
257.4 
817.1 


5.70 
59S 
6.16 


201.5 

268.0 
818.6 


S-7" 
5-99 

6.17 


208.5 

260.7 
820-8 


6.19 


206.2 
268.8 
824.1 


1 

8 

» 


879.2 
444.4 
612.6 


7.oi 


879.7 
446.0 
618.1 


11; 

7.09 


881.2 

446.6 
614.0 


in 

7.10 


888.7 
449.4 
617.9 


6.57 
6.»S 

7.13 


887.3 
458.8 

622.2 


10 
11 

la 


688.8 
656.9 

Tas.a 


It 

7.9a 


684.0 
657.6 
784.1 


IS. 

7.91 


686.9 

669.7 
786.8 


It 

7-94 


669,2 
668.2 
740.1 


7-4' 
7.69 
7-97 


693.8 
668.2 
745.4 


18 

u 
ifi 


812.6 
894.4 
9Te.2 


>.7i 


818.8 

885.8 
980.1 


t.4i 
8.76 


816.7 
8B7.0 
982.8 


g.ii 
g.50 
8-77 


819.8 
902,2 
987.5 


S 


826.6 
908.4 
994.0 


16 

11 

16 


lOflB.7 
1166. a 
1250.0 


9.0J 
III 


1067.0 
1168.0 
1251.1 


9.03 
9-31 
959 


1070.6 
1161.1 
1254.4 


9.05 
til 


1076.6 
1166.4 
1260.0 


9.=> 
It 


1082.6 
1178.8 
1267.9 


10 
» 
31 


1846.8 
1444.4 

1546.8 


9.S6 
0.14 


1347.0 
1446.7 
1547.1 


9S7 
10. IS 
jo.4» 


1860.6 
1449.4 
1561.1 


989 
0.17 
0.45 


1866.4 
U56.6 
1557.7 


9.91 


1864.8 
1464.5 1 
1667.0 1 


' a* 


1660.0 
1756.9 
1866.7 


.0.69 
10.97 


16.')1.4 
1758.4 
1868.2 


10.70 
.0.9S 
11.16 


1665.5 
1762.8 
1872.8 


1.18 


1662.6 
1770.1 
1880.5 


.0,6 

1I.04 
11.31 


1672-8 ] 

1780.4 1 
1891.4 ] 


33 

96 


lB7fl.2 
2094.4 
2212.6 


11. J] 
11.08 


1980.8 
2096,1 
2214.8 


11.54 
11.09 


1986.6 
2101.2 
2219.6 


■■■* 


1993.7 
2109.7 
2228.5 


II. 6a 
II-8S 
11.16 


2006.1 1 
2121.7 1 
2241.1 ] 


38 
U 


23S8.8 

2466.e 
2688.3 


11.91 


2836.2 
2458.9 
2586.4 


11.93 


2840.7 
2464.7 
2691.4 


1.40 
J.67 
1-95 


2850.1 
2474.4 
2601.6 


11.44 

11.71 
13.00 


2868.2 1 

2468-2 1 
2616.0 1 


81 
89 
•8 


2712.6 
2844.4 

2970.2 


"3 '9 
13-47 
'J.7S 


2714.6 
2846.6 
2981.5 


.3.76 


2720.6 
2858,2 
2988.8 


3.IJ 
35' 
379 


2781.6 
2804.8 
2999.9 


13.18 


2746.8 1 
2860.0 : 
S016.8 1 


Si 

83 
H 


8116,7 

.8256.9 
8400.D 


14.03 

■■tli 


8119.0 
8269.4 
S402.6 


14.04 
14-31 

'4-S9 


8126.2 
8266.9 
8410.3 


4.07 


8188-3 
8279.4 
8423.4 


14.11 


8156.8 . 

8297-1 1 
3441.8 1 


88 
89 


8546.8 

8694.4 
8846.8 


14- 
'S 
'S 


86 

41 


3548.5 
3697.2 
3848.7 


14-87 
'S»5 
IS-4J 


8566.6 

8706.6 
8867.4 


4.90 
S.18 
5.46 


8670.1 

8719,6 
8872.0 


14-95 
1S.13 
15.51 


8569.2 1 

8789.6 1 
8892.6 1 


40 
41 

la 


4000.0 
4156.9 
4316.7 


"S 


69 
97 
IS 


4003.0 
4160.0 
4819.9 


15.71 


4012.0 
4169.4 

4829.6 


S-74 
6.01 

6.19 


4027.1 
4185.0 
4845.7 


>S79 
16.07 
.6.35 


4046.5 1 
4207.1 1 

4868.6 1 


u 

44 
4S 


4479.2 
4644.4 
4812.5 


16 


53 


4482.6 
4647.B 
4816.0 


;;■!: 


44H2.6 
4C58.2 
4826.7 


6.57 
6.SS 
7.'J 


4500.2 
4678.5 
4844.6 


.6.61 
.6.91 

17.19 


4538.0 J 

4700.1 ] 
4870.0 1 


48 


4963.8 
6166.9 
G88S.g 


'7 
17 


56 
64 
91 


4987.0 
6160.7 
6887.2 


'737 
17.6s 
'7-91 


49B8.0 
5172.1 
5849.0 


74' 
7.69 
7.97 


5016.6 
6191.2 
5866.7 


17.47. 
17.75 
ig.03 


6042.7 ] 

5218.8 1 
6896.6 1 


4» 
M 

51 


6612.6 
6694.4 

6879.2 




'9 

47 
75 


5616.6 

6698.6 
6883.4 


18.11 

18.76 


5628.6 
6711.1 
5896.8 


It 

g.go 


6649.0 
6782.1 
6917.9 


18.87 


5577.6 1 

6761.7 1 
6948.6 1 


5* 


6066.7 
G266.9 
6460.0 


'9 
■9 
'9 


03 
3» 
S8 


6071.1 
6261.5 
6464.7 


19.04 
19.31 
.9.60 


8084.8 
627fi.l 

6468.7 


It 


6106.6 
6298,1 
6482.8 


19.15 

1943 
19.71 


6188.1 ] 

6350.6 1 

6625.7 1 


S5 

5ft 

n 


e646.S 
6844.4 
7045.8 


■9 


86 
14 


6660.6 
6849.4 
7050.9 


>9-«7 

10. IS 
10.43 


6665.1 
6864.8 
7066.2 


9.91 

10.19 

"-47 


6689.4 
6889.2 
7091.9 


30.54 


6728.7 ) 
6924,5 i 
7126.2 : 


S8 
S9 
W 


7250.0 
7466.9 

7666.7 


'' 


69 

97 


7265.2 
7462.8 
7072.2 


10.71 
10.99 
ii.afi 


7270.9 
7476.4 

7688.7 


0.75 
1-Q3 
i.ji 


7297.8 
7605.6 
771.6.6 


Z0.B1 


7884.6 5 
7648.9 : 
77G6.B I 


IDU. 


0' 


1" 


a° 


3= 


■4" 



TABLE XIV. 


Whole Sectioiis.— Boadbed 24 ft Side Slope U to L 


01 
02 
03 


Qo 


V 


20 


8« 


4^ 


.. 


7879.2 ai.53 
8094.4 11.81 
8812.6 22.08 


7884.8 21.54 
8100.2 21.82 
8818.4 22.10 


7901.8 21.59 
8117.7 ai.87 
8386.4 22.14 


7930.4 
8147.0 
8866.4 


21.66 
21.94 
22.22 


7970.8 21.77 
8188.4 22.05 

8408.9 22.33 


8028.5 21.91 
8242.5 22.19 
8464.4 22.47 


04 
05 
00 


858S.3 22.36 
8750.9 22.64 
8988.8 22.92 


8639.4 22.38 
8768.2 22.65 
8989.7 22.93 


8667.8 22.42 
8782.0 22.70 
9009.0 22.98 


8588.6 
8818.6 
9041.4 


22.50 
22.78 
23.06 


8632.2 22.61 

8858.3 22.89 
9087.2 23.17 


8689.1 22.75 
8916.6 23.04 
9147.0 23.3a 


07 

08 
00 


9212.5 23.19 
9444.4 23.47 
9679.2 23.75 


9219.1 23.21 

9451.2 23.49 
9686.1 #3.77 


9288.8 23.26 
9471.4 23.54 
9706.8 23.82 


9272.0 
9506.4 
9741.6 


23.62 
23.90 


9318.9 23.45 
9563.5 23.73 
9790.8 24.01 


9880.2 23.60 
9616.2 23.88 
9856.0 24.17 


70 
71 

72 


9916.7 24.03 
10156.9 24.31 
10400.0 24.58 


9923.7 2404 
10164.2 24.32 
10407.4 24.60 


9944.9 24.09 
10185.9 24.37 
10429.6 24.65 


9980.5 
10222.3 
10466.9 


24.18 
24:46 

14.74 


10030.9 24.30 
10273.9 24.58 
10519.7 24.86 


10096.7 24.45 
10841.2 24.73 
10588.6 25.01 


78 
74 
75 


10645.8 24.86 
10894.4 25.14 
11145.8 25.42 


10658.4 24 88 
10902.2 25.16 
11158.7 25 43 


10676.1 24.93 
10925.4 25.21 
11177.6 25.49 


10714.2 
10964.4 
11217.4 


25.02 
25.30 

»S-57 


10768.2 25.14 
11019.6 25.42 
11278.8 25.70 


10888.6 25.30 
11091.6 25.58 
11847.4 25.86 


70 
77 

78 


11400.0 25.69 
11656.9 25.97 
11916.7 26.25 


11408.1 25.71 

11665.2 25.99 
11925.1 26.27 


11482.4 25.77 
11690.0 26.04 
11960.4 26.32 


11473.1 25.85 
11781.6 26.13 
11993.0 26.41 


11630.8 25.98 
11790.6 26.26 
12053.2 26.54 


11606.0 26.14 

11867.6 26.43 

12181.7 26.71 


7» 

80 
81 


12179.2 26.53 
12444.4 26.81 
12712.6 27.08 


12187.8 26.55 
12453.2 26.82 
12721.6 27.10 


12213.7 26.60 
12479.7 26.88 
12748.6 27.16 


12257.1 26.69 
12624.0 26.97 
12793.8 27.25 


12818.6 26.82 

12586.8 27.10 

12857.9 27.38 


12398.8 26.99 
12668.8 27.28 
12941.6 27.56 


! 82 

< 89 

84 


12988.8 27.36 

18266.9 27.64 
18588.8 27.92 


12992.5 27.38 

13266.8 27.66 

18642.9 27.94 


18020.0 27.44 
13294.4 27.71 
13571.6 27.99 


13066.8 
13341.6 
18619.7 


17.53 
27.81 

28.09 


18131.7 27.67 
13408.4 27.95 

18687.8 28.23 


13217.1 27.84 
18495.5 28.12 
18776.7 28.41 


' 85 
80 
87 


18812.5 28.19 
14094.4 28.47 
14379.2 28.75 


18822 2 28.21 
14104.4 28.49 
14889.8 28.77 


18861.6 28.27 
14134.2 28.55 

14419.7 28.83 


18900.6 28.37 
14184.8 28.65 
14470.8 28.93 


13970.1 28.51 

14266.2 28.79 
14648.1 29.07 


14060.8 28.69 
14347.7 28.97 
14637.4 29.25 


88 
80 
90 


14666.7 29.03 
14956.9 29.31 
15250.0 29.58 


14677.0 29.05 
14967.5 29.33 
15260.7 29.60 


14708.0 29.11 

14999.1 29.39 
16292.9 29.66 


14760.1 
15052.2 
15347.0 


29.21 
29.49 

29.77 


14833.8 29.35 
15127.8 29.63 
15428.6 29.91 


14929.9 29 54 
15225.8 29.8a 
15628.6 30.10 


91 
92 
93 


15M5.8 29.86 
15844.4 30.14 
16145.8 30.42 


15556.7 29.88 
16855.6 30.16 
16157.2 30.44 


15689.6 29.94 
16889.0 30.22 
16191.2 30.50 


15644.7 
15945.2 
16248.6 


30.05 

3033 
30.61 


16722.7 30.19 
16024.7 30.47 
16329.4 30.76 


15824.6 30.38 
16128.3 30.67 
16436.0 30.95 


91 
95 
90 


10450.0 30.69 
16756.9 30.97 
17066.7 31.25 


16461.6 30.7a 

16768.7 30.99 
17078.6 31.27 


16496.2 30.78 
16804.0 31.06 
17114.6 31.34 


16.5.54.5 
16863.4 
17175.0 


30.89 
31.16 

3'-44 


16637.0 31.04 
16947.3 31.32 
17260.5 31.60 


16744.6 3i.a3 
17056.8 31.5a 
17872.0 31.80 


< 98 

i 99 

100 


17379.2 31.53 

17694.4 31.81 

18012.5 32.08 
18388.8 32.36 


17891.3 31.55 
17706.8 31.83 

18025.1 32.11 

18346.2 32.38 


17428.0 31.61 

17744.1 31.89 
18063.0 32.17 
18384.8 32.45 


17489.6 
17806.7 
18126.7 
18449.6 


31.72 
32.00 
32.28 
32.56 


17676.6 31.88 
17895.2 32.16 
18216.8 32.44 
18641.2 32.72 


17690.0 3a.o8 
18010.8 3a. 36 
18384.4 3a.65 
18660.8 3a.93 


Qo 


r 


2» 


8« 


4** 


6** 








SECom) ] 


PABT. 








PIFP. 

1 

2 
8 


o« 


r 


2« 


8^ 


4<> 


5** 


.5 0.14 
1.9 0.23 
4.2 0.32 


.6 0.14 
1.9 0.23 
4.2 0.32 


.6 0.14 
1.9 0.23 
4.2 0.32 


.6 
1.9 
4.2 


0.14 
0.23 
0.33 


.5 0.14 
1.9 0.23 
4.2 0.33 


• 

.5 0.14 
1.9 o.a4 
4.2 0.33 


4 
5 




7.4 0.42 

11.6 0.51 

16.7 0.60 


7.4 0.42 

11.6 0.51 

16.7 0.60 


7.4 0.42 

11.6 0.51 

16.7 0.60 


7.6 
11.6 
16.8 


0.42 
0.51 
0.61 


7.6 0.42 
11.7 0.51 
16.9 0.61 


7.5 0.4a 
11.8 0.5a 
17.0 0.61 


7 

8 

9 

10 


22.7 0.69 
29.6 0.79 
37.5 0.88 

46.8 0.97 


22.7 0.69 
29.6 0.79 
87.5 0.88 
46.3 0.97 


22.7 0.70 
29.7 0.79 
87.6 0.88 
46.4 0.97 


22.8 
29.8 
37.7 
46.6 


0.70 
0.79 
0.89 
0.98 


22.9 0.70 
80.0 0.80 
87.9 0.89 
46.8 0.98 


23.1 0.71 
30 J 0.80 

38.2 0.90 
47.1 0.99 


DIFF. 


o« 


r 


2« 


8** 


4*» 


6« 
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TABLE XIV. 


Whole Si 


Bctioiuk— Roadbed 24 ft Side Slope li to 1 


8DIS. 

1 

8 

4 
5 

• 


6** 


70 


8« 


90 


10* 


U^ 














168.6 5.55 

214.2 5.84 
272.6 6.1a 
8S8.8 6.41 












168.4 5.61 

219.6 5.89 
278.6 6.18 
840.8 6.47 










225.8 5.96 
286.4 6.25 

847.9 6.54 


288.2 6.04 
293.6 6.33 
356.9 6.62 


•••••••••••• 

8U8.0 6.42 
867.2 6.72 




818.9 6.53 
879.1 6.83 


7 
8 
9 


897.9 6.69 
464.8 6.98 
684.6 7.26 


406.0 6.76 
472.6 7.04 
643.0 7.33 


413.8 6.83 
481.7 7.12 

652.9 7.41 


428.1 6.92 
492.8 7.21 
664.4 7.51 


484.4 7.02 
504.6 7.32 
577.8 7.62 


447.4 7.13 
518.8 7.44 
598.2 7.74 


10 
11 


607.3 7.55 
682.8 7.83 
761.1 8.12 


616.8 7.62 
692.6 7.91 
771.6 8.19 


627.0 7.70 
704.0 7.99 
784.0 8.28 


639.6 7.80 
717.6 8.10 
798.6 8.39 


654.0 7.91 

733.1 8.21 

816.2 8.51 


670.6 8.05 
761.0 8.35 
884.6 8.65 ; 


18 
14 
15 


842.8 8.40 

926.8 8.69 

1018.2 8.97 


868.6 8.48 

938.8 8.77 

1026.0 9.06 


866.8 8.58 

952.6 8.87 

1041.2 9.16 


882.4 8.68 

969.2 8.98 

1069.0 9.27 


900.4 8.81 

988.6 9. 1 1 

1079.6 9.41 


921.0 8.96 1 
1010.6 9.26 . 
1108.2 9.56 


16 

n 

18 


1102.9 9.26 
1196.6 9.54 
1290.9 9.83 


1116.6 9.34 
1210.1 9.63 
1806.4 9.92 


1182.8 9.45 
1227.8 9.74 
1824.7 10.03 


1151.7 9.57 
1247.4 9.86 
1346.0 10.16 


1178.6 9.71 

1270.7 10.01 

1870.8 10.30 


1198.8 9.87 
1297.6 10.17 
1899.2 10.47 1 


19 
20 
91 


1889.2 10. 1 1 
1490.8 10.40 
1694.8 10.68 


1406.6 10.21 
1607.6 10.49 
1612.6 10.78 


1426.0 10.32 
1528.2 10.61 
1634.8 10.90 


1447.6 10.45 
1662.1 10.75 
1669.6 11.04 


1478.8 10.60 

1579.8 10.90 

1688.9 11.20 


1508.9 10.78 ! 
1611.7 11.08 
1722.6 11.38 ! 


38 
34 


1701.1 10.97 
1810.8 11.15 
1928.8 11.54 


1720.4 11.07 
1881.1 11.36 
1944.7 11.65 


1748.3 11.19 
1866.2 11.48 
1970.0 11.77 


1770.0 11.33 
1883.8 11.63 
1999.6 11.92 


1800.9 11.50 
1916.8 11.80 
2038.8 12.10 


1886.8 11.69* 
1968.2 11.99 > 
2078.1 12.30 


95 

96 

97 


2088.7 11.82 
2166.9 12. 1 1 
2278.0 12.39 


2061.1 11.93 

2180.6 12.22 

2802.7 12.51 


2087.8 12.06 
2208.4 12.35 

2881.9 12.65 


2118.8 12.22 

2241.0 12.51 

2366.1 12.81 


2154.8 12.39 
2278.7 12.69 
2405.7 12.99 


219ai 12.60' 
2822.1 12.90 
2461.1 13.21 


98 
99 
80 


2401.9 12.68 
2628.6 12.96 
2668.2 13.25 


2427.7 12.80 
2666.7 13.08 
2686.6 13.37 


2458.4 12.94 
2587.8 13.23 
2720.0 13.52 


2494.2 13.10 
2626.2 13.39 
2769.1 13.69 


2685.6 13.29 
2668.6 13.59 
2804.4 13.89 


2688.2 1351 

2718.3 13.81 

2866.4 14.1a 


81 
89 
88 


2790.7 13.53 
2926.0 13.82 
8064.2 14.10 


2820.2 13.66 
2966.8 13.95 
3096.8 14.23 


2866.2 13.81 
2998.8 14.10 
3134.8 14.39 


2896.0 13.98 
3086.9 14.28 
8178.6 14.57 


2948.8 14.19 
3086.1 14.49 
3230.0 14.78 


2997.6 14.4s 
8141.8 14.72 
8289.0 15.03 


84 
35 
86 


3206.2 14.39 
3840.0 14.67 
8496.7 14.96 


3288.6 14.52 

3383.8 14.81 

3631.9 15.10 


3278.2 14.68 
3426.0 14.97 
3574.7 15.26 


8824.4 14.87 
8473.0 15.16 
8624.7 15.46 


8877.8 15.08 
3628.7 15.38 
8682.6 15.68 


8489.8 15.33 
8692.6 15.63 

8748.9 15.94' 


87 

88 
89 


8646.8 15.24 
8797.7 15.52 

8962.9 15.81 


3682.8 15.38 
3836.7 15.67 
3993.4 15.96 


3727.8 15.55 
3882.8 15.84 
4041.2 16.13 


8779.2 15.75 
3936.7 16.04 
4097.2 16.33 


8889.8 15.98 
3999.1 16.28 

4161.9 16.58 


8908.8 1624; 
4070.7 16.55 i 
4236.2 16.85 


40 
41 
49 


4111.0 16.09 
4272.0 16.38 
4436.8 16.66 


4162.9 16.25 
4316.4 16.53 
4480.7 16.82 


4202.6 16.42 
4366.8 16.72 
4684.0 17.01 


4260.6 16.63 
4426.9 16.93 
4696.1 17.22 


4827.6 16.87 

4496.4 17.17 
4668.1 17.47 


4404.7 17.15 
4676.2 17.46. 

4750.8 17.76 


48 
44 
45 


4602.4 16.95 
4771.9 17.23 
4944.2 17.52 


4648.9 17.11 
4820.0 17.40 
4994.0 17.68 


4704.0 17.30 
4877.0 17.59 
5062.9 17.88 


4768.4 17.52 
4943.6 17.81 
5121.6 18.11 


4842.8 17.77 
6020.6 18.07 
6201.2 18.37 


4928.4 1806, 
6109.0 18.37 
5292.7 18.67 


46 
47 

48 


6119.4 17.80 
6297.6 18.09 
6478.8 18.37 


6170.8 17.97 
6360.6 18.26 
6633.1 18.55 


5281.6 18.17 
6413.3 18.46 
5597.9 18.75 


5802.7 18.40 
6486.7 18.69 
5673.6 18.99 


5884.9 18.67 
5671.6 18.97 
5761.2 19.26 


5479.4 18.97 
6669.1 19.28 
5861.9 19.58 


49 
50 
51 


6662.1 18.66 

6848.7 18.94 

'6038.1 19.23 


6718.6 18.83 
6906.9 19.12 
6098.1 19.41 


5786.4 19.04 
6976.8 19.33 
6169.1 19.62 


5868.6 19.28 
6056.4 19.58 
6262.1 19.87 


6958.9 19.56 
6149.6 19.86 
6348.1 20.16 


6057.7 19.88 
6266.6 20.19 
6468.5 20.49 


59 
58 
54 


6280.4 19.51 
6426.6 19.80 
6628.6 20.08 


6292.2 19.70 
6489.1 19.98 
6689.0 20.27 


6366.4 19.91 

6664.5 20.20 

6766.6 20.49 


6460.8 20.17 
6662.6 20 46 
6867.1 20.75 


6549.7 20.46 
6764.3 20.76 
6961.9 21.06 


6668.4 20.80 
6871.8 21.10 
7082.8 21.40 


55 
56 
57 


6824.8 20.37 
7028.0 20.65 
7234.6 20.94 


6891.7 20.56 

7097.8 20.85 
7305.7 21.13 


6971.6 20.78 
7179.8 21.08 
7390.1 21.37 


7064.7 21.05 
7275.1 21.34 
7488.6 21.64 


7172.5 21.36 
7386.0 21.65 

7602.6 21.95 


7296.8 21.71 > 

7518.4 12.01 ! 

7783.5 12-31 • 


58 
59 
60 

SOU. 


7443.9 21.22 
7666.1 21.51 
7871.1 21.79 


7617.1 21.42 
7731.8 21.71 
7948.4 22.00 


7603.7 21.66 
7820.3 21.95 

8039.8 22.24 


7705.0 21.93 
7924.8 22.23 
8146.6 22.52 


7822.1 22.25 
8044.6 22.55 
8270.1 22.85 


7956.7 22.62, 

8182.8 22.92 1 
8412.0 »3.22 


6* 


70 


8» 


0« 


IQO 


IV I 



182 



TAB 


LE XIV. 


Whole Seotion8.— Eoadbed 24 ft. Side Slope U to 1 


61 
63 
63 


6** 


70 


8« 


9** 


IQO 


U*» 


8089.1 2t.07 
8309.8 11.36 
8588.5 21.65 


8168.8 11.18 
8891.1 11.57 

8616.9 11.86 


8262.2 
8487.4 
8715.6 


11.53 
11.81 
13.11 


8871.8 11.81 

8599.9 13.11 
8881.0 13.40 


8498.6 23.15 
8780.0 23.45 
8964.5 23.74 


8644.8 
8879.6 
9117.9 


»3-53 
23.83 

14.14 


64 
65 
66 


8759.9 11.93 
8989.2 13.11 
9221.4 13.50 


8845.4 13.15 
9076.9 13.43 
9811.8 13.71 


8946.7 
9180.8 
9417.7 


13.40 
13.69 
13.98 


9065.1 13.70 
9802.1 13.99 
9542.0 14.19 


9201.9 24.04 
9442.4 24.34 
9685.8 14.64 


9859.2 
9608.6 
9851.0 


24.44 

*4.74 
25.05 


67 
68 

66 


9456.4 13.79 
9694.2 14.07 
9984.9 14.36 


9548.5 14.01 

9788.6 14- 30 
10081.5 14.58 


9657.5 

9900.2 

10145.9 


14.17 
14.56 
14.85 


9784.9 14.58 
10080.7 14.88 
10279.4 15.17 


9982.2 14.94 
10181.6 25.24 
10484.0 25.54 


10101.5 
10855.0 
10611.5 


»5-35 
25.65 

25.96 


16 
11 
12 


10178.5 14.64 
10424.9 14.93 
10674.2 15.11 


10277.4 14.87 
10526.1 15.16 
10777.7 15.45 


10894.4 
10645.9 
10900.2 


15.15 
15.44 

aS-73 


10581.1 15.47 
10785.8 15.76 
11048.4 26.05 


10689.8 25.84 
10947.7 26.13 
11209.0 26.43 


10871.1 
11188.7 
11899.3 


26.26 
26.56 
26.87 


78 
14 
15 


10926.8 15.49 
11181.2 15.78 
11489.0 16.06 


11082.1 15.73 
11289.5 16.01 
11549.7 16.31 


11167.5 16.01 

11417.7 16.31 

11680.8 16.60 


11804.0 16.35 
11567.4 26.64 
11888.9 16.94 


11478.8 26.73 
11740.7 27.03 
12011.0 27.33 


11668.0 
11989.7 
12214.5 


27.17 
27.47 
27.78 


76 

1% 

18 


11699.6 16.35 
11968.1 16.63 
12229.5 16.91 


11812.8 16.60 
12078.7 16.88 
12847.6 17.17 


11946.7 26.89 
12216.6 17.18 
12487.4 17.47 


12108.2 17.13 
12875.6 17.53 
12650.8 17.81 


12284.2 27.63 
12560.5 27.93 
12889.8 28.22 


12492.2 18.08 
12773.1 18.39 
18056.9 28.69 


19 

86 
81 


12498.7 17.10 
12770.7 17.49 
18045.6 17.77 


12619.8 17.46 

12898.9 17.75 
18171.4 18.03 


12762.1 17.76 
18089.8 28.05 
18820.8 18.34 


12929.0 28.11 
18210.2 28.41 
18494.8 28.70 


18122.0 28.52 
18407.2 28.82 
18695.5 29.12 


18843.8 
18688.7 
18926.7 


28.99 
29.30 
19.60, 


89 
8S 
84 


18828.8 18.06 

18608.9 18.34 
18887.4 18.63 


18451.7 18.31 
18784.9 18.61 
14021.0 18.90 


18608.7 
18890.1 
14179.8 


18.63 
18.91 
19.11 


18781.3 29.00 
14071.2 29.29 
14864.1 29.59 


18986.7 29.42 
14280.9 29.72 
14578.0 30.02 


14222.7 
14521.7 
14828.8 


29.90 
30.21 
30.51 


85 
86 

81 


14178.6 18.91 
14462.8 19.10 
147,54.7 19.48 


14810.0 19.18 
14601.8 19.47 
14896.5 19.76 


14471.4 
14766.5 
15064.5 


19.51 
19.80 
30.09 


14660.0 29.88 
14958.8 30.18 
15260.6 30.47 


14878.2 30.32 

15181.4 30.61 

15487.5 30.91 


15128.9 
15487.0 
15748.2 


30.81 
31.12 

3«-4a 


88 
89 
90 


15049.6 19.77 
15347.8 30.05 
15647.8 30.34 


15194.1 30.05 
15494.6 30.33 
15798.0 30.61 


15865.8 
15669.1 
15975.8 


30.38 
30.67 
30.96 


15565.8 30.76 

15872.9 31.06 
16188.5 31.35 


15796.6 31.21 

16108.7 31.51 

16428.8 31.81 


16062.4 
16879.7 
16700.0 


31.72 
32.03 
32.33 


91 
99 
9S 


16951.2 30.61 
16257.4 30.91 
16566.4 31.19 


16104.2 30.91 
16418.8 31.10 
16725.2 31.48 


16285.4 
16597.9 
16918.8 


31.15 

3"-54 
31.83 


16497.0 31.65 
16813.5 31.94 
17182.9 31.14 


16741.9 32.11 
17068.0 32.41 
17887.0 31.70 


17023.8 
17849,6 
17679.0 


32.64 
3»-94 
33-a4 


94 
95 
96 


16878.4 31.48 
17198.1 31.76 
17510.8 31.05 


17040.1 3J.77 
17857.8 31.06 
17678.4 31.35 


17281.6 
17552.8 
17877.0 


31.11 

31.41 
3170 


17455.8 32.53 
17780.6 32.82 

18108.9 33.12 


17714.1 33.00 
18044.1 33.30 
18877.1 33.60 


18011.4 
18346.9 
18685.4 


33-55 
33.85 
34- » 5 


W 

98 

99 

160 


17881.2 31.33 
18154.5 31.61 
18480.7 31.90 
18809.7 33.19 


18001.9 31.63 
18828.2 31.91 

18657.5 33.11 

18989.6 33.50 


18204.0 
18588.9 
18866.8 
19202.5 


31.99 
33.18 

33.58 
33-87 


18440.0 33.41 
18774.2 33.71 
19111.8 34.00 
19451.2 34.30 


18718.1 33.90 
19052.1 34.10 
19394.1 34.50 
19789.1 34.80 


19027.0 
19871.5 
19719.1 
20069.8 


34.46 
34.76 
35.06 
35-37 


WtL 


6** 


7« 


80 




9« 


10** 


ir 


> 








SECom) ] 


PABT. 








DIFF. 

1 
2 


6*» 


?*» 


8« 


9« 


100 


u* 


) 


.5 0.14 
1.9 0.14 
4.8 0.33 


.5 0.14 
1.9 0.14 
4.8 0.34 


.5 
1.9 
4.4 


0.15 
0.14 
0.34 


.5 0.15 
2.0 0.25 
4.4 0.34 


.5 0.15 
2.0 0.15 
4.5 0.35 


.5 
2.0 
4.6 


0.15 
0.25 

0-35 




7.6 0.43 
11.9 0.51 
17.1 0.61 


7.7 0.43 
12.0 0.53 
17.8 0.61 


7.8 
12.1 
17.4 


0.44 
0.53 
0.63 


7.9 0.44 
12.8 0.54 
17.7 0.64 


8.0 0.45 
12.4 0.55 
17.9 0.65 


8.1 
12.6 

18.2 


0.46 
0.56 
0.66 


8 

9 

16 

NFF. 

1 


28.8 0.71 

80.4 0.81 

88.5 0.90 
47.5 i.oo 


23.5 0.71 

80.7 0.81 

88.8 0.91 

47.9 i.oi 


28.7 
81.0 
89.2 
48.4 


0.73 
0.81 
0.91 
1. 01 


24.0 0.74 
81.4 0.83 
89.7 0.93 

49.1 1.03 


24.4 0.75 
81.9 0.85 
40.8 0.95 
49.8 1.05 


24.8 
82.4 
41.0 
50.6 


0.76 
0.86 
0.96 
1.06 


e« 


70 


8^ 


0« 


IQO 


11 




1 
1 
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TABLE XIV. Whole Sections.— Boad^ed 24 ft Side Slope 1^ to 1 



1 

8 
4 

s 

6 

1 
8 
9 

10 
11 
12 

13 
14 
15 

16 

n 

18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 



30 

81 
82 
33 

34 
35 



37 
38 



40 
41 
42 

43 
44 
45 

46 
47 

48 

49 
50 
51 

52 
53 
54 

55 
56 
57 

58 
59 
60 

SOU. 



12* 



18* 



826.3 

462.8 
586.0 
610.7 

689.6 
771.6 
866.6 

944.7 
1036.9 
1180.2 

1227.6 
1328.1 
1431.7 

1688.4 
1648.1 
1761.0 

1876.9 
1996.0 
2118.1 

2243.4 
2871.7 
2508.1 

2687.6 
2776.2 
2915.9 

8069.7 
8206.6 
8356.6 

8509.6 
3665.7 
8826.0 

8987.8 
4162.7 
4821.8 

4492.9 
4667.6 
4846.4 

5026.8 
6210.2 
5897.8 

6687.6 
6780.7 
5977.1 

6176.6 
6379.1 
6684.7 

6798.4 
7005.2 
7220.1 

7488.1 
7659.2 

7883.4 

8110.6 
8341.0 
8574.5 

12' 



6.65 
6.96 

7.27 

7.58 
7.88 

8.19 
8.50 
8.81 

9.X1 

9-43 
9-74 

0.05 
0.36 
0.67 

0.98 
1.19 
1.60 

1.90 
2.ai 
2.52 

2.83 
3»4 

3-45 

3-76 
4.07 

4.38 
4.69 
5.00 

531 
5.62 
5.92 
6.23 

6.54 
6.85 
7.16 

7-47 
7.78 

8.09 

8.40 
8.71 
9.02 

9-33 
9.63 

9-94 

20.25 
20.56 
20.87 

21.18 
21.49 
21.80 

22.11 
22.42 
22.73 

23.04 
23.35 
23.65 



408.8 

479.8 
558.6 
680.8 

711.8 
794.9 
881.7 

971.7 
1064.8 
1161.0 

1260.5 
1863.0 
1468.8 

1677.7 
1689.7 
1804.9 

1928.8 
2044.8 
2169.5 

2297.8 
2428 8 
2662.4 

2699.7 
2840.2 
2988.8 

8180.6 
8280.5 
8488.6 

8589.8 
8749.2 
8911.8 

4077.5 
4246.8 
4418.8 

4598.6 
4771.9 
4958.8 

6188.0 
6325.8 
5516.7 

6710.9 
6908.1 
6108.5 

6812.1 
6618.9 
6728.8 

6941.8 
7158.0 
7877.4 

7699.9 
7826.6 
8064.4 

8286.4 
8621.5 
8769.8 

18^ 



7.10 
7.42 

7-73 
8.05 

8.36 
8.68 
9.00 

9.31 
9.63 

9-94 

0.26 
0.57 
0.89 

1.20 
1.52 
1.84 

2.15 

2.47 
2.78 

3.10 
3-4* 
3-73 
4.05 
4.36 
4.68 

4.99 

5 3» 
5.62 

5-94 
6.25 

6.57 

6.89 

7.20 
7.52 

7.83 
8.15 
8.46 

8.78 
9. xo 
9.41 

9-73 
20.04 

20.36 

20.67 
20.99 
21.30 

21.62 
21.94 
22.25 



22.57 
22.88 
23.20 

a3-5' 
23.83 

24.15 



ir 



426.0 



498.6 
574.6 
668.7 

786.0 
821.6 
910.4 

1002.4 
1097.7 
1196.2 

1297.9 
1402.9 
1611.1 

1622.6 
1787.2 
1856.0 

1976.1 
2100.6 
2228.0 

2858.8 
2492.9 
2680.1 

2770.6 
2914.8 
8061.2 

8211.4 
8364.8 
8521.4 

8681.8 
8844.4 
4010.7 

4180.8 
4853.0 
4529.0 

4708.8 
4800.7 
6076.4 

6265.4 
5457.5 
6652.9 

5861.5 
6053.4 
6258.4 

8466.7 
6678.8 
6898.0 

7111.0 
7882.2 
7556.7 

7784.4 
8015.8 
8249.4 

8486.8 
8727.4 
8971.2 

14* 



7.27 

7-59 
7.91 

8.24 

8.56 
8.88 
9.20 

953 
9.85 

10.17 

10.50 
X0.82 
11.14 

11.46 
11.79 
12.11 

12.43 
12.76 
13.08 

«3-40 

"3-73 
14.05 

14-37 
14.69 

15.02 

M-34 
15.66 
15.99 

16.31 
16.63 
16.95 

i7-a8 
17.60 
17.92 

18.25 
18.57 
18.89 

19.22 

19.54 
19.86 

20.18 
20.51 
20.83 

21.15 
21.48 

21. 80 

22.12 
22.44 
22.77 

23.09 
23.41 

13-74 

24.06 
24.38 
24.71 



16' 



16< 



620.7 
598.6 
679.7 

764.2 
852.0 
948.1 

1087.6 
1186.8 
1286.3 

1840.7 
1448.4 
1569.8 

1678.6 
1791.2 
1912.2 

2086.4 
2164.0 
2294.8 

2429.0 
2666.6 
2707.8 

2851.4 
2998.8 
8149.6 

8808.6 
8461.0 
8621.7 

8785.7 
8968.0 
4128.6 

4297.5 
4474.7 
4655.8 

4889.2 
6026.4 
5216.9 

6410.7 
5607.8 
5808.2 

6012.0 
6219.0 
6429.4 

6648.1 
6860.1 
7080.4 

7804.0 
7581.0 
7761.2 

7994.8 
8281.7 
8471.8 

8716.8 
8962.2 
9212.8 

16' 



7-79 
8.12 

»45 

8.78 
9. 1 1 

9-44 

9-77 
o.io 
0.44 

0.77 
1.10 
1.43 

1.76 
2.09 
2.42 

2.75 
3.09 

3-4» 

3-75 
4.08 

4.41 

4-74 
5.07 

5.41 

5-74 
6.07 

6.40 

6-73 

7.06 

7-39 
7.72 
8.06 
8.39 

8.72 
9.05 
9.38 

9.71 

20.04 
20.37 

20.71 
21.04 
21.37 

21.70 
22.03 
22.36 

22.69 
23.03 
23.36 

23.69 
24.02 

14.35 
24.68 
25.01 

»5-34 



645.9 
626.0 
709.5 

796.6 
886.8 
980.5 

1077.6 
1178.2 
1282.1 

1889.5 
1600.3 
1614.5 

1782.0 
1868.0 
1977.4 

2106.8 
2286.5 
2871.1 

2509.1 
2650.6 
2795.4 

2948.7 
8095.4 
8250.4 

8408.9 
8670.8 
8786.1 

8904.8 
4077.0 
4252.5 

4481.4 
4618.8 
4799.6 

4988.7 
5181.8 
5877.2 

5576.6 
6779.4 
5985.6 

6195.2 
6408.8 
6624.7 

6844.5 
7067.8 
7294.4 

7524.5 
7768.0 
7994.8 

8236.1 
8478.8 
8725.9 

8976.4 
9280.4 
9487.7 

16' 



8.01 
8.35 
8.69 

9.03 

9-37 
9.71 

10.05 
10.40 
10.74 

11.08 
XI.42 
11.76 

12.10 
12.44 
12.78 

13.12 
13.46 
13.80 

14.14 

14-49 
14.83 

15.17 
15.51 
15.85 

16.19 
16.53 
16.87 

17.*21 

1755 
17.89 

18.23 
18.58 
18.92 

19.26 
19.60 

«9-94 

20.28 
20.62 
20.96 

21.30 
21.64 
21.98 

22.32 
22.67 
23.01 

13-35 
23.69 

24.03 

H-37 
24.71 

25.05 

*5-39 

15-73 
26.07 



17' 



• ••••a M. .< 



657.5 
743.7 

883.4 

926 6 

1028.8 

1128.6 
1227.8 
1884.6 

1445.4 
1659.8 
1677.6 

1798.9 
1923.8 
2052.2 

2184.1 
2319.5 
2458.5 

2601.0 
2746.9 
2896.4 

8049.4 
8206.0 
8866.0 

8629.6 
8696.7 
8867.8 

4041.4 
4219 
4400.2 

4684.9 
4778.0 
4964.8 

5160.0 
5858.7 
5561.0 

6766.8 
6976.0 
6188.9 

6405.2 
6625.0 
6848.4 

7075.8 
7806.7 
75C9.6 

7777.0 
8018.0 
8262.5 

8510.4 
8762.0 
9017.0 

9275.5 
9587.6 
9808.2 

17^ 



8.62 
8.97 

931 
967 

10.03 

10.38 
10.73 
11.08 

"•43 
11.78 

12.14 ' 

1249 
12.84 
13 19 

»3-54 
13 »9. 
14-151 

1460 I 

J4-95 ! 
i5-3o: 

1565' 

16.00 ; 
16.36 

16.71 
17.06 
17.41 

17.76 
18.12 
18.47 

18.82 

19.17 
19.52 

19.87 
20.23 
20.58 

20.93 
21.28 
21.63 

21.98 
22.34 
22.69 

23.04 

13- 39 
13-74 

24.10 I 

14.45 
24.80 

25. 1 5 

25.50 
25.85 

26.21 
26.56 
26.91 
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TABLE XIV. Whole SectioiiB.— Eoadbed 24 ft Side Slope U to 1 



8011 






64 
•5 



•7 

68 



71 

7S 
74 
75 

76 
77 

78 

79 

m 

81 

83 
8S 
81 

85 
86 
87 

88 
86 
66 

61 



67 

68 

66 

166 



WML 



12' 



DIPT. 



1 

6 

4 

5 

6 

7 

8 

6 

16 

NFF. 



8811.0 
9050.6 
0298.4 

9539.2 

9788.1 

10040.1 

0295.2 
0558.4 
0814.7 

1079.1 
1846.5 
1617.1 

1890.7 
2167.5 
2447.8 

2780.8 
8016.8 
8^05.4 

8597.6 
8892.9 
4191.8 

4492.8 
4797.8 
5105.0 

5415.8 
5729.6 
6046.5 

G866.6 
6689.7 
7015.9 

7845.2 
7677.6 
8018.1 

8851.7 
8693.4 
9088.2 

9386.0 
9787.0 
0091.0 
20448.2 



23.96 
24.17 
24.58 

24.89 
25.20 
25.51 

25.82 
26.13 
26.44 

26.75 
27.06 
27.37 

27.67 
27.98 
28.29 

28.60 
28.91 
29.22 

29.53 
29.84 
30.15 

0.46 
0.77 
1.08 

1.38 
1.69 
2.00 

2.31 

2.62 
2.93 

3.24 

3-55 
3.86 

4-17 

4.4« 

4.79 

5.10 

5.40 

5-71 
6.02 



12* 



18' 



9001.8 
9245.9 
9498.7 

9744.6 

9998.7 

10255.9 

0516.8 

0779.9 
1046.6 

1816.4 
1589.5 
1865.6 

2145.0 
2427.5 
2718.1 

8001.9 
8298.9 
8589.0 

8887.2 
4188,7 
4498.8 

4801.6 
5111.9 
5425.9 

5748.2 
6068.5 
6887.0 

6718.7 
7048.5 
7876.5 

7712.7 
8052.0 
8394.4 

8740.1 
9088.8 
9440.8 

19795.8 
20154.1 
20515.5 
20880.0 



24.46 
24.78 
25.09 

25.41 

25.72 
26.04 

26.36 
26.67 
26.99 

27.30 
27.62 
27.93 

28.25 
28.56 
28.88 

29.20 
29.51 
29.83 

30.14 
30.46 
30.77 

31.09 
31.41 

31.72 

32.04 
32.35 
32.67 

32.98 
33.30 
33.61 

33.93 
34.*5 
34.56 

34.88 

3519 
35'5« 
35.82 
36.14 
36.46 
36.77 



18* 



14« 



9218.8 
9468.5 
9722.1 

9978.8 
0288.8 
0502.0 

0768.4 
1038.1 
1811.0 

1587.1 
1866.4 
2149.0 

2484.8 
2728.9 
8016.1 

8811.6 
8610.4 
8912.8 

4217.5 
4525.9 
4887.6 

5152.4 
5470.5 
5791.9 

6116.4 
6444.2 
6775.8 

7109.5 
7447.0 
7787.7 

8181.6 
8478.8 
8829.2 

9182.8 
9589.7 
9899.8 

20268.1 
20629.7 
20999.4 
21872.4 



25.03 

»5-35 
25.67 

26.00 
26.32 
26.64 

26.97 
27.29 
27.61 

27.94 
28.26 
28.58 

28.90 
29.23 

»9.55 
29.87 
30.20 
30.52 

30.84 
31.16 

3«-49 

31.81 

3»>3 
3246 

32.78 
33.10 

33-43 

33-75 
34-07 

34-39 

34.74 
35-04 
3536 

35.69 
36.01 

36.33 

36.^5 

36.98; 

$7.30 
3,7.62 



14< 



16< 



9465.7 
&722.5 
9982.6 

0245.9 
0512.6 
0782.6 

1056.0 
1882.6 
1612.5 

1895.8 
2182.4 
2472.2 

2765.4 
8062.0 
8361.8 

8664.9 
8971.4 
4281.1 

4594.2 
4910.6 
5280.8 

5558.3 
5879.6 
6209.8 

6542.2 

6878.5 
7218.1 

7561.0 
7907.2 
8256.7 

8609.5 
8965.7 
9325J 

1968T.9 
200&^.0 
2€M23.4 

20796.1 
21172.1 
21551.4 
21984.1 



25.68 
26.01 
26.34 

26.67 
27.00 

47.33 
27.66 
27.99 
28.33 

28.66 
28.99 
29.32 

29.65 
29.98 

30. 3 > 
30.64 
30.98 
31.31 

31.64 
31.97 
32.30 

32.63 
32.96 
33.30 

33.63 
33-96 
34.49 
34.6a 
34-95 
35- 4» 
35.6* 

35-95 
36.28 

36.61 

36.94 

37.27 

37.60 

37-93 
38.26 
38.60 



16* 



16' 



9748.4 26.41 
0012.6 26.76 
0280.1 27.10 

0551.1 27.44 

0825.5 27.78 

1108.2 28.12 



1884.4 
1669.0 
1957.0 

2248.4 
2548.2 
2841.5 

8148.1 
8448.2 
8756.6 

4068.5 
4883.7 
4702.4 

5024.5 
5850.0 
5678.9 

6011.2 
6846.9 
6686.1 

7028.6 
7874.6 
7728.9 

8076.7 
8482.8 
879^.4 

9155.4 
9521.8 
9891.6 

20264.8 
20641.4 
21021.5 

21404.9 
21791.7 
22182.0 
22575.7 



28.46 
28.80 
29.14 

29.48 
29.82 
30.16 

30.50 
30.85 
31.19 

3>'53 
31.87 

32.21 

34-55 
32.89 
33.23 

33-517 
31-9* 
34.45; 

34-59 
34-94 
35.48 

35'^ 

35-96 
36.30 

36.64 
36.98 

37.32 

37.66 
38.00 

38.34 

38.68 
39.02 

39-37 
39-7I 



16< 



17* 



0072.8 27.26 

0844.9 27.61 

0621.0 27.96 

0900.6 28.32 

1188.8 28.67 

1470.5 29.02 

1760.7 29.37 
2054.4 29.72 

2851.6 30.08 

2652.4 30.43 

2956.6 30.78 
8264.4 31.13 

8575.7 31.48 

8890.6 31.83; 

4208.9 ^2.19 

4580.7 j^.j4 

4856.1 32.89 
5185.& 33.24 



5517.4 
585».4 
6192.8 

6685.8 
688fi^^ 
7232i2 

7586.7 
7942.8 
8808.8 

8667.4 
9085.0 
9406.1 

19780.7 
20158.8 
20540.5 

20925.7 
21314.4 
21706.6 

22102.8 
22601.5 
22904.8 
23810.6 



33.59 
33-94 

34-30 

^4.65 

35.00 

35-35 

35-70 
36.05 

3641 
36.76 

37" 
3746 

37.81 

38-17 
38.52 

38.87 I 
39.22 

3f9-57 

3994 
40.28 
40.63 
40.98 



17* 



SECOND PABT. 



12' 



.5 
2.1 

4.6 

8.2 
12.9 
18.6 

25.8 
88.0 
41.7 
51.6 

12* 



0.15 
0.26 
0.36 

0.46 

0.57 
0.67 

0.77 
0.88 
0.98 
1.08 



18** 



.5 
2.1 
4.7 

8.4 
18.2 
18.9 

25.8 
83.7 
42.0 
52.6 

18* 



Q.16 
0.26 
0.37 

0.47 
QW58 

0.68 

0.79 
0.89 
1.00 
1. 10 



14* 



.5 
2.2 
4.8 

8.6 
18.5 
19.4 

26^4 
84.4 
48.6 
58.8 

14' 



0.16 
0.27 
0.38 

0.48 
0.59 
0.70 

0.81 
0,91 
1.02 
1.13 



185 



16' 



.6 
2.2 
5.0 

8.8 
18.8 
19.9 

27.1 
85.8 
44,7 
55.2 

16* 



0.17 

0.2St 

0.39 

0.50 

0.61 

0.72 
Q.83 
0.94 

1.05 
1.16 



w 



.6 
2,8 
5.1 

9,1 
14.2 
20.4 

27.8 
86.4 
46.0 
56.8 

16* 



0.17 
0.28 
0.40 

0.51 
0.62 

0.74 

0.85 
0.97 
1.08 
1. 19 



17* 



,6 
2.3 
5.3 

9.4 
14.7 
21.1 

28.7 
87.5 
47.6 
58.6 

17' 



0.18 
0.29 
0.41 

0.53 
0.64 
0.76 

0.88 
1.00 
I. II 
1.23 




TABLE XIV. 


Whole & 


Botiomi.— Boadbed 24 ft. Side Slope 1} to L 


1018. 
1 

3 


18** 


19« 


20« 

• 


2V 


22"* 


28<' 

1 

1 


4 
5 
• 

7 
8 


10 

u 

12 


693.7 8.93 
782.9 9.29 

875.8 9.65 
972.4 10.02 

1072.6 10.38 


•••••• •••••• 


• a *••• •• •■•• 


••••i 






82H.8 9.66 

924.9 10.04 
1025.8 10.42 
1129.5 10.80 


881.1 10.09 

982.0 10.49 
1086.9 X0.88 
1195.7 11.28 








1049.U ii.ox 
1159.1 11.43 
1278.4 11.84 


1128.8 XI. 63 
1244.7 12.07 
1865.4 12.51 




1847.8 12.85 
1475.8 13.31 


13 
U 
15 


1176.4 10.75 
1288.0 XI. II 
1895.0 11.48 


1287.5 II. 18 
1849.2 11.55 
1464.8 11.93 


1808.5 X1.67 
1425.2 12.07 
1545.9 12.47 


1891.8 12.26 
1514.4 12.67 
1641.2 13.09 


1490.5 12.95 
1620.1 13.39 
1764.0 13.83 


1008.9 13.78 
1746.7 14.25 
1889.2 14.721 


16 

n 

18 


1509.8 IX. 84 
1628.2 12.20 
1750.2 12.57 


1584.1 12.31 

1707.2 12.69 
1884.1 13.07 


1670.6 12.86 
1799.2 13.26 
1981.8 13.65 


1772.1 13.51 
V.m.\ 13.92 
2046.8 14.34 


1892.8 14.27 

2084.9 14.71 
2182.0 15.15 


2086.4 X5.18 
2188.2 15.65 
2844.7 16.12; 


10 
20 
21 


1876.9 12.93 
2005.2 13.30 
2188.2 13.66 


1964.8 13.45 
2099.8 13.83 
2287.6 14.21 


2068.8 14.05 
2208.8 14.44 
2858.2 14.84 


2189.7 14.75 
2887.2 15.17 
2488.9 15.58 


2888.5 15.59 
2489.3 16.02 

2649.6 16.46 


2505.9 16.59 1 
2671.7 17.05; 
2842.2 17.52; 


22 
23 
24 


2274.8 14.03 
2415.1 14.39 
2559.0 14.75 


2879.7 14.58 
2525.5 14.97 
2675.2 15.34 


2501.6 X5.24 
2654.0 15.63 
2810.8 16.03 


2644.7 16.00 
2804.7 16.41 
2968.9 16.83 


2814.2 16.90 
2988.2 17.34 
8156.6 17.78 


3017.4 17.99 
8197.3 18.45 
8881.8 18.91 


25 

26 
27 


2706.5 15.12 
2857.7 15.48 

3012.6 15.85 


2828.6 15.72 
2985.8 16.X0 
8146.8 16.48 


2970.6 16.42 
8184.8 16.82 
8808.0 17.21 


8187.1 17.25 
8809.6 17.66 

8486.2 18.08 


8884.4 18.22 
8516.6 18.66 
8708.2 19.10 


8571.0 19.39' 
8764.9 19.85 
8968.4 00.32 


28 
29 
30 


8171.0 X6.21 
8388.2 16.58 
3498.9 16.94 


8811.6 16.86 
8480.2 17.24 
8652.6 17.62 


8475.1 17.61 

8651.2 18.01 
8881.8 18.40 


8667.0 18.49 
8851.9 18.91 
4041.0 19.32 


8894.2 19.54 
4089.6 X9.98 
4289.8 20.41 


4166.7 ao.79 * 
4874.5 ai.26 1 
4587.1 21.72 ; 


31 
82 
33 


8668.8 17. 3 1 
8841.4 17.67 
4018.1 18.03 


8828.7 17.99 
4008.7 18.37 
4192.4 18.75 


4015.8 18.80 
4208.8 19.19 
4895.2 19.59 


4284.2 19.74 
4481.6 20.15 
4688.1 20.57 


4498.5 20.85 
4702.0 21.29 
4914.9 21.73 


4804.8 02.19; 
5026.2 22.66 
5252.8 23.12 


34 
35 
36 


4198.4 18.40 
4882.4 18.76 
4570.0 19.13 


4879.9 19. 1 3 
4571.2 19.51 
4766.8 19.89 


4591.1 19.98 
4791.0 20.38 
4994.8 20.78 


4888.8 20.99 
5048.7 21.40 
5262.7 21.82 


5182.8 22.17 

5854.0 22.61 

5580.1 23.05 


5484.1 23.59 
5720.0 24 06 : 
5960.6 24.53 j 


87 

88 
89 


4761.8 19.49 
4966.2 19.86 
5154.7 20.22 


4965.2 20.27 
5167.9 20.65 
5874.4 21.03 


5202.5 21.17 
5414.2 21.57 
5629.9 21.96 


5480.9 22.23 
5708.2 22.65 
5929.7 23.06 


5810.5 23.49 
6045.4 23.93 
6284.7 24.37 


6205.8 24.99 ! 
6455.8 25.46 i 
6710.4 25.93 


40 
41 
42 


5856.9 20.58 
6562.8 20.95 
5772.8 21.31 


5584.6 21.40 

6798.7 21.78 
6016.5 22.16 


5849.5 22.36 
6078.1 22.75 
6800.7 23.15 


6160.8 23.48 
6896.1 23.89 
6684.0 24. 31 


6528.4 24.80 
6776.4 25.24 
7028.8 25.68 


6969.7 26.40 
7283.6 26.86 . 
7502.2 27.33 


43 
44 
45 


5985.4 21.68 
6202.2 22.04 
6422.6 22.41 


6288.1 22.54 
6468.5 22.92 
6692.7 23.30 


6582.2 23.55 
6767.6 23.94 
7007.1 24.34 


6877.1 24.73 
7124.4 25.14 
7875.8 25.56 


7285.7 26.12 
7546.9 26.56 
7812.5 27.00 


7775.5 27.80 
8058.5 28.26 . 
8336.1 28.73* 


46 
47 

48 


6646.6 22.77 
6874.8 23.13 

7106.7 23.50 


6925.7 23.68 
7162.5 24.06 
7408.1 24.44 


7250.4 24.73 
7497.8 25.13 
7749.1 25.52 


7681.8 25.97 
7891.1 26.39 

8154.9 26.80 


8082.5 27.44 
8856.9 27.88 
8686.7 28.32 


8628.4 29.20 
8915.4 29.67 i 
9212.1 30.13 


49 
50 
51 


7840.7 23.86 

7579.8 24.23 
7821.6 24.59 


7647.4 24.81 
7895.6 25.19 

8147.5 25.57 


8004.8 25.92 
8268.5 26.32 
8526.7 26.71 


8428.0 27.22 

8695.1 27.63 
8971.6 28.05 


8918.8 28.76 
9206.4 29.20 
9498.4 29.63 


9513.4 30.60 

9819.4 31.07 

10180.1 31.53 


52 
53 
54 


8067.5 24.96 
8817.0 25.32 
8570.2 25.68 


8408.2 25.95 
8662.7 26.33 
8926.0 26.71 


8798.8 27.11 

9064.9 27.50 
9389.9 27.90 


9252.0 28.47 
9586.6 28.88 
9825.4 29.30 


9794.7 30.07 
10095.4 30.51 
10400.6 30.95 


10445.4 32.00 1 
10766.4 32.47 
11090.1 32.94 


55 
56 
57 


8827.1 26.05 

9087.6 26.41 

9851.7 26.78 


9198.1 27.09 
9468.9 27.47 
9738.6 27.84 


9618.9 28.29 

9901.8 28.69 

10188.8 29.09 


10118.4 29.71 

10415.5 30.13 
10716.8 30.54 


10710.1 31.39 
11024.0 31.83 
11842.8 32.27 


11419.5 33.40; 
11768.5 33.87 1 
12092.2 3434 


58 
59 
60 

8018. 


9619.6 27.14 

9890.9 27.51 

10165.9 27.87 


10017.0 28.22 
10299.8 28.60 
10585.8 28.98 


10479.6 29.48 
10774.4 29.88 
11078.2 30.27 


11022.2 30.96 
11881.8 31.37 
11645.6 31.79 


11664.9 32.71 
11992.0 33.15 
12828.5 33.59 


12485.6 34.801 
12788.6 35.27 
18136.8 35.74 


18» 


10« 


20« 


2V 


22*' 


2S« 



186 



TABLE XIV. 


Whole Sections.— Eoadbed 24 ft Side Slope U to 1 


wnL 


18* 


10*» 


20* 


21« 


22® 


28® 


91 
93 
93 


10444.6 18.23 
10727.0 28.60 
11018.0 28.96 


10875.1 19.36 
11168.7 19.74 
11466.1 30.11 


11875.9 
11682.6 
11998.8 


30.67 
31.07 
31-46 


11968.4 
12285.5 
12611.7 


31.11 
31.61 

33-04 


12659.8 34.01 
12999.6 34.46 
18844.2 34.90 


18498.7 36.11 

18855.8 36.67 
14222.5 37.14 


94 
95 
99 


11802.6 
11695.9 
11892.8 


»9-33 
19.69 

30.06 


11767.8 30.50 
12072.2 30.88 
12881.0 31.15 


12807.9 
12626.5 
12949.0 


31.86 
31.15 
31.65 


12942.1 
18276.6 
13615.8 


33-45 
33-87 
34.18 


18698.2 35.34 
14046.7 35.78 
14404.5 36.11 


14598.9 37.61 
14970.0 38.07 
15360.7 38.54 


97 
98 

99 


12198.4 
12497.6 
12805.4 


30.41 
30.78 
31.15 


12698.5 31.63 
18009.9 31.01 
18880.0 31 39 


18275.5 
18605.9 
18940.8 


33.04 

33-44 
33-84 


18958.1 
14805.1 
14656.2 


34.70 
35.11 

35.53 


14766.7 36.66 
15188.2 37.10 
15504.2 37.54 


15786.1 39.01 

16126.2 39.48 
16621.0 39.94 


79 

71 

72 


18116.9 
18482.0 
18750.8 


31.51 
31.88 

3»-»4 


18658.9 31.77 
13981.6 33.15 
14818.1 33.53 


14278.7 
14621.0 
14967.2 


34.»3 
34.63 
35.01 


15011.5 
15871.0 
15784.6 


35-95 
36.36 

36.78 


16879.6 37.98 
16259.8 38.41 
16648.5 38.85. 


16920.4 40.41 
17324.6 40.88 
17788.8 41.34 


78 
74 
75 


14078.2 
14899.8 
14729.0 


31.61 
31.97 

33-34 


14648.8 33.91 
14987.4 34.18 
15880.2 34.66 


15817.4 
15671.6 
16029.8 


35-4* 
35.81 

36.11 


16102.8 
16474.8 
16850.8 


37.19 
37.61 

38.01 


17082.0 39.19 
17424.9 39.73 
17822.8 40.17 


18146.7 41.81 

18564.8 41.18 
18987.6 41.75 


79 

77 
78 


15062.4 
15899.4 
15740.0 


3370 
34.06 

34.43 


15676.9 35.04 
16027.8 35.41 
16881.5 35.80 


16891.9 
16757.9 
17127.9 


36.61 

37.00 

37.40 


17280.6 
17614.9 
18008.5 


38.44 
38.85 

39. »7 


18224.0 40.61 

18680.1 41.05 
19040.6 41.49 


19415.1 43-21 

19847.2 43.68 
20284.0 44.15 


79 

89 
81 


16084.8 
16432.2 
16788.8 


34-79 
35.16 

3S-5» 


16789.5 36.18 

17101.8 36.56 

17466.9 36.94 


17501.9 
17879.8 
18261.7 


37.79 
38.19 

38.58 


18896.2 
18793.0 
19194.0 


39.69 
40.10 
40.51 


19465.4 41.93 
19874.7 42.37 
20298.4 41.80 


20725.6 44.61 
21171.6 45.08 
21622.6 45.55 


89 
8S 
81 


17189.0 
17497.8 
17860.8 


35.89 
36.15 

36.61 


17886.8 37.31 
18209.4 37.69 
18586.4 38.07 


18647.5 
19087.8 
19431.1 


38.98 
3938 
39-77 


19599.2 
20006.5 
20422.0 


40.93 

41-35 
41.76 


20726.4 43.14 
21158.9 43.68 
21596.7 44.11 


22077.9 46.01 
22588.1 46.48 
28002.9 46.95 


85 
89 
87 


18226.5 
18596.2 
18969.7 


36.98 

37-34 
37.71 


18967.1 38.45 
19851.6 38.83 
19739.0 39.11 


19828.8 
20280.6 
20686.1 


40.17 
40.56 
40*96 


20889.6 
21261.4 
21687.8 


41.18 

4a-59 
43.01 


22086.9 44.56 
22482.6 45.00 
22982.6 45 44 


28472.5 47.41 

28946.6 47.89 
24425.6 48.35 


88 
89 
99 


19846.7 
19727.5 
20111.8 


38.07 

3844 
38.80 


20182.0 39.59 

20:>27.9 3097 
20«27.6 40 35 


2104.'S.7 
21459.2 

21876.7 


41 35 

41-75 
41 15 


22117.4 
22561.7 
22990.1 


43-43 
4384 
44.26 


28886.9 45.88 
28846.7 46.31 
24808.9 46.76 


24909.0 48.81 
25897.2 49.19 

25890.1 49.75 


91 
99 
99 


20499.8 
20891.4 
21286.7 


39.16 

3953 
39.89 


21881.0 40.73 
21788.8 41 10 
22140.8 41.48 


22208.2 
22728.6 
23153.0 


42.54 28482.6 44.67 
42.94 28879.4 45.09 
43.33 ' 24880.2 45.50 


24776.4 47.10 
26248.4 47.63 
25724.7 48.07 


26887.6 50.11 
26889.8 50.69 

27896.7 51.16 


91 
95 
99 


21685.7 
22088.2 
22494.4 


40.16 
40.61 
40.99 


22.564.2 41-86 
22082.8 41.14 
23405.2 41.62 


28586.8 
24023.6 
!i4464.8 


4373 
44.12 

44.5* 


24785.8 
26244.5 
26707.8 


45-9* 
46.33 
46.75 


26205.4 48.51 
26690.6 48.95 
27180.1 49.39 


27908.2 51.61 
28424.5 5109 
28945.8 51 56 


97 

98 

99 

199 

sun. 


22904.8 
28817.8 
28784.9 
24155.7 


41.3s 
41.71 
41.08 

41.44 


28831.4 43.00 
24261.4 43.38 
24695.1 43.76 
25182.7 44.13 


24910.0 
26859.2 
25812.8 
26269.4 


44.92 

45- 3 « 

4S-7« 
46,10 


26175.8 
26646.9 
27122.7 
27602.7 


47.17 
47.58 
48.00 

48.41 


27674.0 49.83 
28172.8 50.17 
28675.0 50.71 
29182.0 51.15 


29470.9 53.02 
80001.2 53.49 
80586.1 53.96 
81076.6 54.43 


18*» 


• 19« 


20« 


21 





22*» 


23® 




■ 




SECOm) FABT. 




• 


DIFP. 


18 


9 


19^ 


20« 


2r 


> 


22'' 


28® 


1 
9 

8 


.6 

2.4 

•5.5 


0.18 

0.30 

0.43 


.6 0.19 
2.5 0.31 
5.7 0.44 


.7 
2.6 

5.9 


0.10 

0-33 
0.46 


.7 
2.8 
6.2 


O.ll 

0.35 
0.48 


.7 0.11 
2.9 0.37 
6.6 0.51 


.8 0.23 
8.1 0.39 
7.0 0.55 


4 
5 
9 


9.7 
15.2 
21.9 


o-SS 
0.67 

0.79 


10.1 0.57 
15.8 0.69 
22.7 0.81 


10.6 
16.5 
23.7 


0.59 
0.73 
0.86 


11.1 
17.8 
24.9 


0.61 
0.76 
0.90 


11.7 0.66 

18.8 080 
26.8 0.95 


12.6 0.70 
19.5 0.86 
28.0 i.oi 


7 

8 

9 

19 

BIPP. 


29.8 
88.9 
49.2 
60.7 


0.91 
1.03 
1. 15 
1.18 


80.9 0.95 
40.4 1.07 
51.1 1. 10 
68.1 1.33 


82.8 
42.2 
58.4 
66.0 


0.99 
1. 11 
1.15 

"39 


88.9 
44.8 
56.1 
69.8 


1.04 
1. 18 

1.31 

1-45 


85.9 1. 10 
46.8 1.24 
59.8 1.39 
78.2 1.54 


88.2 1.17 

49.8 1.31 
68.1 1.48 

77.9 1.64 


18 


D 


lO** 


20** 


2r 


> 


22® 


28® 



187 



TABLE XIV. 


Whole Sections.— Roadbed 24 ft Side Slope 1^ to L 


KCI8. 

1 

8 

4 
5 


240 


26** 


26^ 


27° 


28*» 


• 29** 


6 

7 
8 
9 

10 
11 
IS 


1472.1 13.79 
1610.0 14.29 


• 

1776.4 Ic.^o 


1987.8 17:03 




•••«■■ ••■•*« 




1 
18 
14 
15 


1762.9 14.79 
1900.8 15.29 
2068.8 15.79 


1981.4 16.04 
2091.8 16.59 
2257.7 17.13 


2167.7 1T.63 
2884.0 18.23 

2616.8 18.83 


2463.2 19.70 
2650.2 20.37 
2854.0 21.04 


2864.4 22.52 

3079.5 23.28 
8812.4 24.05 


8694.1 27.45 
8968.6 28.35 


18 

n 

18 


2211.7 16.30 
2874.7 16.80 
2642.6 17.30 


2429.0 17.68 
2606.8 18.22 
2788.0 18.76 


2704.6 19.42 
2898.8 20.02 
8099.0 20.62 


8064.4 21.71 

8281.5 22.38 
8606.2 23.04 


8652.8 24.81 

8800.9 25.57 
4066.6 26.34 


4262.1 29 25 
4644.6 30.15 
4846.0 31.05 


19 
21 


2715.6 17.80 
289B.6 18.30 
8076.6 18.80 


2976.6 19.31 

8168.7 19.85 
8867.2 20.39 


8305.2 21.22 

8517.4 21.82 

8736.5 22.41 


3736.7 23.71 

8972.8 24.38 
4216.6 25.05 


4820.0 27.10 
4691.0 27.86 
4869.6 28.63 


6166.5 31.95 
6476.0 32.85 
6804.4 33.75 


88 
91 


8264.7 19.30 

8467.7 19.81 

8666.8 20.31 


8671.1 20.94 
8780.6 21.48 
8996.8 22.03 


3969.7 23.01 

4189.8 23.61 

4425.9 24.21 


4467.1 25.72 

4724.2 26.38 
4988.1 27.05 


5156.9 29 39 
6449.8 30.15 
5751.8 30.92 


6141.9 3465 
6488.4 35.55 
6848.9 .36.45 


35 
90 


8868.9 10.81 
4066.9 21.31 
4280.1 21.81 


4216.6 22.57 
4441.8 23.11 
4672.4 23.66 


4667.9 24.80 
4916.9 25.40 
6170.0 26.00 


5258.6 27.72 
65B6.8 28.39 

6819.7 29 06 


6060.4 31.68 
6377 2 32.44 
6701.7 33.21 


7208.8 37.35 
7681.8 38.25 
7964.3 39.15 


98 
99 
80 


4498.2 22.31 
4721.8 22.81 
4949.4 23.32 


4909.0 24.20 
6161.0 24.75 
6898.6 25.29 


6429.9 26.60 
6696.9 27.19 
6967.9 27.79 


6110.8 29.72 
6407.6 30.39 
6711.4 31.06 


7083.7 33.97 
7873 4 34.73 
7720.7 35.50 


8865.7 40.05 
8756.2 40.95 
9166.7 41.85 


81 
89 
88 


6182.6 23.82 
6420.8 24.32 
6664.0 24.82 


6651.4 25.83 
5900.7 26.38 
6178.6 26.92 


6246.8 28.39 
6629.7 28.99 
6819.6 29.58 


7022.0 31.73 
7339.3 32.40 
7668.8 33.06 


8075.7 36.26 
8438.3 37.02 
8808.5 37.79 


9584.1 42.75 
10011.6 43.65 
10448.1 44-55 


84 
85 
80 


6912.2 25.32 
6166.4 25.82 
6423.6 26.32 


6442.7 27.46 

6717.8 28.01 
6997.4 28.55 


7116.4 30.18 
7417.2 30.78 
7726.0 31.38 


7998.9 33.73 
8331.2 34.40 
8675.2* 35.07 


9186.4 38.55 
9671.9 39.31 
9966.0 40.08 


10898.6 45.45 
11848.0 46.35 
11811.4 47.25 


87 

88 
89 


6686.9 26.83 
6966.1 27.33 
7228.4 27.83 


7288.0 29.10 
7673.9 29.64 
7870.3 30.18 


8038.8 31.98 
8368.6 32.57 
8684.8 33.17 


9026.9 35.74 
9383.2 36.40 
9747.8 37.07 


10866.8 40.84 
10774.2 41.60 
11190.2 42.37 


12288.9 48.15 
12765.4 49.05 
18266.8 49.95 


40 
41 
49 


7606.7 28.33 
7790.0 28.83 
8078.3 29.33 


8172.2 30.73 
8479.4 31.27 
8792.2 31.82 


9016.0 33.77 
9368.7 34.37 
9697.4 34.96 


10118.0 37.74 
10495.4 38.41 
10879.6 39.08 


11618.9 43.13 
12046.1 43.89 
12484.1 44.66 


18766.3 50.85 
14268.7 51.75 
14781.2 52.65 


48 
44 
45 


8871.6 29.83 
8670.0 30.34 
8978.8 30.84 


9110.8 32 36 

9488.9 32.90 
9768.0 33.45 


10047.0 35.56 
10402.6 36.16 
10764.2 36.76 


11270.2 39.74 
11667.6 40.41 
12071.8 41.08 


12980.6 45.42 
18884.8 46.18 

18846.7 46.95 


16807.7 53.55 
15848.1 54.45 
16887.6 55.35 


40 
47 

48 


9281.7 31.34 
9696.1 31.84 
9918.6 32.34 


10097.4 33.99 
10437.8 34.54 
10782.7 35.08 


11131.8 37.35 
11505.3 37.95 
11884.8 38.55 


12482.6 41.75 
12900.0 42.42 
18324.2 43.08 


14316.1 47.71 

14798.2 48.47 
16278.0 49.24 


16941.0 56.25 
17608.6 57.15 
18074.9 58.05 


49 
50 
51 


10286.9 32.84 
10666.3 33.34 
10898.8 33.85 


11188.6 35.62 

11489.7 36.17 
11851.4 36.71 


12270.3 39.15 
12661.8 39.75 
18069.3 40.34 


18765.0 43.75 
14192.5 44.42 
14636.7 45.09 


15770.8 50.00 
16270.8 50.76 
16778.0 51.53 


18666.4 58.05 
19244.8 59.85 
19848.8 60.74 


59 

58 
54 


11237.2 34.35 
11680.7 34.85 
11929.2 35.35 


12218.6 37.25 
12691.0 37.80 
12969.0 38.34 


18462.7 40.94 
13872.1 41.54 
14287.6 42.14 


15087.6 45.75 
16646.1 46.42 
16009.4 47.09 


17298.2 52.29 
17816.1 53.05 
18846.6 53.82 


20460.7 61.64 
21067.2 62.54 
21692.6 63.44 


55 
50 
57 


12282.7 35.85 
12641.2 36.35 
18004.7 36.85 


18362.4 38.89 
18741.8 39.43 
14186.6 39.97 


14708.9 42.73 
15136.2 43.33 
15669.6 43.93 


16480.3 47.76 
16967.9 48.43 
17442.1 49.09 


18884.8 54.58 
19480.6 55.34 
19984.0 56.11 


22827.1 64.34 
22970.6 65.314 
28623.0 66 14 


58 
59 
00 

SOU. 


18878.8 37.36 
18746.8 37.86 
14126.4 38.36 


14685.3 40.52 
14940.6 41.06 
15861.1 41.61 


16008.8 44.53 
16464.1 45.12 
16905.3 45.72 


17938.1 49.76 
18430.7 50.43 
18936.0 51.10 


20646.1 56.87 
21118.8 57.63 
21690.1 58.40 


24284.4 67.04 
24954.9 67.94 
26684.3 68.S4 


240 


26'' 


26« 


370 


2B^ 


29<' 
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TABLE XIV. 


Whole Seotions.— Eoadbed 24 ft Side Slope U to 1 




24<* 


26** 


2e« 27** 


28^ 


29 





14509.0 38.86 
14897.6 39.36 
16291.2 39.86 


15767.2 42.15 
16188.7 41.69 
16615.6 43.14 


17362.6 46.31 

17825.7 46.91 
18294.9 47.51 


19446.0 51.77 
19968.7 51.43 
20488.0 53.10 


22274.1 59.16 
22866.7 59.91 
28464.9 60.69 


26822.7 
27020.2 
27726.6 


6974 

70.64 

7«-54 


u 

•5 
65 


16689.8 40.36 
16098.6 40.87 
16502.1 41.37 


17048.0 43.78 
17485.8 44.31 
17929.0 44.87 


18770.1 48.11 

19251.2 48.71 
19788.8 49- 3 1 


21019.0 53.77 
21556.7 54.44 

22101.1 55.11 


24071.8 61.45 
24686.8 61.11 
25808.4 61.98 


28442.1 
29166.6 
29899.9 


7»-44 
73-34 
74- H 


•7 

68 
66 


16915.8 41.87 
17S34.5 4a 37 
17758.2 41.87 


18877-7 45.41 
18881.8 45.96 
19291.4 46 50 


20281.4 49.91 

20730.4 50.50 

21235.5 51.10 


22652.2 55.77 
23209.9 56.44 
23774.8 57.11 


25938.2 63 74 

26575.6 64.50 

27220.7 65.17 


80642.4 
81898.8 
82154.8 


7S'>4 
76.04 

76.94 


76 
71 


18186.9 43.37 
18620.6 43.87 
19059.8 44.38 


19766.4 47.04 
20226.8 47.59 
20702.7 48.13 


21746.6 51.70 
22268.5 51.30 
22786.5 51.89 


24845.4 57.78 
24928.2 58.45 
25507.7 59.11 


27878.8 66.03 
28588.6 66.79 
29201.6 67.56 


82923.7 
88702.1 
84489.6 


77.84 

78.74 
79.64 


76 

74 
75 


19508.1 44.88 
19951.9 45.38 
20405.6 45.88 


21184.0 48.68 

21670.8 49.11 

22162.9 49.76 


28315.4 53.49 
28850.8 54.09 
24391.2 54.69 


26098.8 59.78 
26696.6 60.45 
27801.1 61.11 


29877.1 68.31 
80560.8 69.08 

81251.2 69.85 


85286.0 
86091.4 
86905.9 


80.54 
81.44 

81.34 


76 

77 
78 


20864.4 46.38 
21828.8 46.88 
21797.1 47.38 


22660.6 50.31 

28168.7 50.85 
2S672.2 51.39 


24988.1 55.19 
25490.9 55.88 
26049.8 56.48 


27912.8 61.79 
28530.2 61.45 
29154.7 63.11 


81949.6 70.61 

82655.7 71.37 
88869.5 71.14 


87729.8 
88561.7 
89403.2 


83.14 

84.14 
85.04 


76 

86 
81 


22270.9 47.89 
22749.8 48.39 
28286.6 48.89 


24186.1 51.94 
24705.5 51.48 
25280.8 53.03 


26614.6 57.08 
27185.3 57.68 
27762.1 58.17 


29785.9 63.79 
80428.8 64.46 
81068.4 65.13 


84090.8 71.90 

84819.9 73.66 
85556.5 74.43 


40253.6 
41118.0 
41981.5 


85.94 
86.84 

8774 


8S 
86 

64 


2d722.5 49.39 
24216.4 49.89 
24715.3 50.39 


25760.6 53.57 
26296.8 54.11 
26837.4 54.66 


28844.8 58.87 
28988.5 59.47 
29528.2 60.07 


81719.7 65.79 
82877.6 66.46 
88042.2 67.13 


86800.8 75.19 
87052.7 75.95 
87812.2 76.71 


42858.9 
48745.8 
44640.7 


88.64 
89.54 
90.44 


85 

86 

87 


25219.8 50.89 
25728.2 51.40 
26242.2 51.90 


27384.0 55.10 
27986.0 55.75 
28498.5 56.19 


80128.9 60.66 
30785.5 61.16 
31348.2 61.86 


88718.5 67.80 
84891.5 68.47 
85076.1 69.13 


88679.4 77.48 
89864.2 78.14 
40186.6 79.01 


45545.2 
46458.6 
47881.0 


9'-34 
91.14 

93"4 


88 
86 
66 


26761.1 51.40 
27286.1 52.90 
27814.1 53.40 


29056.4 56.83 

29624.7 57.38 

30198.5 57.91 


81966.8 61.46 

82591.8 63.05 

38221.9 63.65 


85767.5 69.80 
86465.5 70.47 
87170.2 71.14 


40926.7 79.77 
41724.4 80.53 
42529.7 81.30 


48812.4 
49252.9 
50202.8 


94.04 

94-94 
95.84 


! 61 

1 62 

68 


28848.1 53.90 

28887.1 54.40 

29481.2 54.91 


30777.7 58.46 

31362.3 59.01 

81952.4 59.55 


88858.4 64.15 
84500.9 64.85 
35149.4 65.45 


87881.6 71.81 
88599.6 71.47 
89824.3 73.14 


48842.7 81.06 
44168.3 81.81 
44991.6 83.59 


51160.7 
52128.1 
63104.5 


96.74 
97.64 
98.54 


64 
65 

1 M 


29980.2 55.41 
80584.8 55.91 
31098.4 56.41 


32548.0 60.10 
38148.9 60.64 
88755.8 61.18 


35808.8 66.04 
86464.8 66.64 
87180.7 67.14 


40055.8 73.81 
40793.8 74.48 
41588.6 75.15 


45827.4 84.35 
46670.9 85.11 
47522.1 85.88 


54090.0 
65084.4 1 
56087.8 ] 


99.44 
100.34 
101 14 


97 

1 68 

1 M 
166 


31657.5 56.91 

32226.6 57.41 

82800.7 57.91 

88879.8 58.41 


34367.2 61.73 
34984.4 61.17 
35607.2 61.81 
36285.8 63.36 


87H03.1 67.84 
88481.4 68.43 
39165.8 69.03 
89856.1 69.63 


42290.1 75.81 

43048.2 76.48 
43818.0 77.15 
44584.5 77.81 


48880.9 86.64 
49247.3 87.40 
50121.8 88.17 
51003.0 88.93 


57100.2 1 
58121.6 
59152.0 ] 
60191.5 


(01. 14 
103.04 
103.94 
104.84 


240 


26"* 


2e*» 


27^ 


28** 


29 





« 


SSCOm) PABT. 

• 




PDF. 


24* 


26* 


26* 


27*> 


28« 


29< 


9 




.8 0.15 
3.3 0.41 
7.5 0.58 


.9 0.17 
8.6 0.45 
8.2 0.63 


1.0 0.30 
4.0 0.50 
9.0 0.70 


1.1 0.33 

4.5 0.56 

10.0 0.78 


1.3 0.38 

5.1 0.64 

11.5 0.89 


1.5 

6.0 

18.5 


0.45 

0.75 
1.05 




18.4 0.75 
20.9 0.92 
30.1 1.09 


14.5 0.81 
22.7 i.oo 

32.6 1. 18 


15.9 0.90 
24.9 1. 10 
85.9 1.19 


17.8 1.00 
27.8 1.11 
40.1 1.45 


20.4 1. 15 
31.8 1.40 
45.8 1.65 


24.0 
87.5 
54.0 


'.35 
1.65 

'•95 


16 


40.9 1.15 

58.5 1.41 
67.7 1.59 

88.6 1.75 


44.4 1.36 
58.0 1.54 
78.4 1.71 
90.6 1.90 


48.8 1.49 
63.8 1.69 
80.7 1.89 
99.6 1.09 


54.5 1.67 

71.2 1.89 

90.2 1.11 

111.8 1.34 


62.8 1. 91 
81.4 1.16 

108.1 1.41 

127.2 1.67 


73.5 

96.0 

121.5 

150.0 


1.15 

»-55 
1.85 

3.«5 


ivr. 


240 


26'' 


26** 


27*» 


28« 


29 


*• 
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Whole or Sab Sections. 



SII& 





1 


2 


8 




s 


.46 

l.SS 
4.17 


.58 
2.04 
4.45 


.67 

3.24 
4.74 


.78 
2.48 

6.04 




4 

• 


7.41 
11.67 
16.67 


7.78 
12.04 
17.28 


8.17 

12.62 
17.80 


8.66 
18.00 
18.38 




! 1 

1 • 


22.69 
29.SS 
87.60 


28,84 
80.87 
S8.S4 


24.00 
81.18 

8e.i» 


24.67 
31.89 
40.04 




10 

It 
11 


46.S0 

66.02 
66.87 


47.28 
67.04 
87.78 


48.17 
68.07 
88,91 


49.12 
69.12 
70.04 




it 
u 
n 


78.24 
90.74 
104.17 


79.45 
92.04 

106.66 


80.67 
98.86 
106.98 


81.89 

94.67 
108.87 




16 

ii 


118.62 
136.80 
160.00 


120.00 
136.88 
161.67 


121.60 
186.06 
158.35 


128.00 
188.66 
156.04 




ift 
w 
ai 


167.18 
186.19 
204.17 


168.89 
187.04 
206.12 


170.67 
188.91 
208.07 


172.45 

190.78 
210.04 




» 

34 


224.07 
244.91 
266.67 


228.12 
247.04 
268.89 


228.17 
249.19 
271.18 


280.28 
261.34 
278.87 




35 
31 


289.85 
812.96 
887.60 


291.67 
315.38 
840.00 


294.00 
817.80 

842,62 


296.84 
820.28 
846.04 




3S 
3» 

M 


862.96 
889.36 

416.67 


365.66 
892.04 
419.45 


868.17 
894,74 
422.24 


870.78 
897.45 
426.04 




M 

' ss 


444.91 
474.07 
M)4.17 


447.78 

477.04 
607.23 


450.67 

480.02 
510.80 


458.66 
488.00 
618.37 




si 

85 

86 


586.18 
567.18 
600.00 


688.84 
670.87 
808.34 


641.50 
678.68 
606.69 


644.67 
676.89 
610.04 






683.80 
668.62 
T04.17 


687.28 
672.04 

707.78 


640.87 
676.57 
711.41 


644.12 
870.12 
716.04 




40 
41 
48 


740.74 

778.24 
816.67 


744.46 
782.04 
820.66 


748.17 
786.85 
824.46 


761.89 
789.67 
828.38 




U 
44 
45 


856.02 
696.80 
987.50 


860.00 

000.87 
941.67 


864.00 
904.46 
946.86 


868.00 
008.58 
950.04 




4« 

11 


B70.68 
1022,69 
1066.67 


988.89 
1027.04 
1071.12 


988.17 
1081.41 
1076.57 


992.46 
1086.78 
1080.04 




! 4» 
50 
51 


1111.67 
1157.41 
1204.17 


1116.12 
1162.04 

1208.89 


1120.67 
1166.69 
1213.88 


1126.28 
1171.84 

1218.87 




53 

1 5S 

54 


1251.85 
1800.46 
1860.O0 


1266.67 
1805.87 
1856.00 


1261.50 
1810.80 

1860.02 


1266.84 
1815.28 
1865.04 




55 
5S 
51 


1400.46 
1451.86 
1604.17 


1406.56 
1467.04 
1600.46 


1410.67 

1462.24 
1514.74 


1416.78 
1467.46 
1620.04 




56 

50 
<0 


1567.41 
1811,67 
1886.87 


1662.78 
1617.04 
1672.28 


1688.17 
1622.62 
1677.80 


1678.66 
1828.00 
1688.87 




iSUIg. 





1 


2 


S 





TABLE XV. 



Whole or Sub Seotioiu. 



sun. 


5 


6 


7 


8 


9 


mi 


1 


1.04 
2.89 
5.67 


1.19 
8.18 
6.00 


1.84 
8.88 
6.84 


1.50 
8.63 
6.69 


1.67 
3.89 
7.04 


1 

9 
8 


4 
• 


9.88 
14.00 
19.66 


9.80 
14.62 
20.17 


10.28 
16.04 
20.78 


10.67 
16.67 
21.41 


11.12 
16.12 
22.04 


4 
5 
6 


7 

8 


26.04 
88.46 
41.78 


26.74 
84.24 
42.67 


27.46 
85.04 
48.56 


28.17 
86.85 
44.46 


28.89 
86.67 
46.88 


7 
8 
9 


It 
11 
IS 


61.04 
61.28 
72.84 


62.02 
62.80 
78.60 


68.00 
68.88 
74.67 


64.00 
64.46 
76.86 


65.00 
66.66 
77.04 


18 
11 
19 


IS 
14 
15 


84.88 

97.84 

111.28 


85.68 

98.69 

112.67 


86.89 
100.04 
114.12 


88.17 
101.41 
116.67 


89.45 
102.78 
117.04 


18 
14 
15 


n 

18 


126.04 
141.78 
168.46 


127.67 
148.41 
160.17 


129.12 
146.04 
161.89 


180.67 
146.69 
168.68 


182.28 
148.84 
166.87 


18 
17 
18 


SO 
91 


176.04 
194.56 
214.00 


177.86 
196.46 
216.00 


179.67 
198.87 
218.00 


181.60 
200.80 
220.02 


188.84 
202.28 
222.04 


19 
90 
91 




284.88 
266.67 
277.89 


286.46 
267.86 
280.17 


288.66 
260.04 
282.46 


240.67 
262.24 
284.74 


242.78 
264.46 
287.04 


99 
98 
94 


96 

96 

97 


801.04 
826.12 
860.12 


808.41 
827.67 
862.67 


806.78 
880.04 
866.28 


808.17 
832.52 
857.80 


810.56 
885.00 
860.87 


95 
96 
97 


98 
99 
89 


876.04 
402.89 
480.67 


878.69 
406.68 
488.60 


881.84 
408.87 
486.84 


884.00 
411.18 
489.19 


886.67 
418.89 
442.04 


98 
99 
80 


1 81 
89 
88 


469.88 
489.00 
619.66 


462.80 
492.02 
622.67 


466.28 
496.04 
626.78 


468.17 
498.07 
628.91 


471.12 
601.12 
682.04 


81 
89 
88 


84 
85 

88 


661.04 
688.46 
616.78 


664.24 
686.74 
620.17 


667.46 
690.04 
628.66 


660.67 
698.86 
626.96 


568.89 
696.67 
680.88 


84 
85 
86 


87 

88 
88 


661.04 
686.28 
722.84 


664.62 
689.80 
726.00 


668.00 
698.88 
729.67 


661.60 
696.96 
788.86 


666.00 
700.56 
787.04 


87 

88 
80 


4# 
41 
49 


769.87 
797.84 
886.28 


768.18 
801.19 
840.17 


766.89 
806.04 
844.12 


770.67 
808.91 
848.07 


774.46 
812.78 
852.04 


40 
41 
49 


48 

44 
45 


876.04 
916.78 
968.46 


880.07 
920.91 
962.67 


884.12 
926.04 
966.89 


888.17 
929.19 
971.18 


892.28 
988.84 
976.88 


48 
44 
45 


46 
47 

48 


1001.04 
1044.56 
1089.00 


1006.85 
1048.96 
1098.60 


1009.67 
1068.87 
1098.00 


1014.00 
1067.80 
1102.62 


1018.84 
1062.28 
1107.04 


46 
47 

48 


4t 
58 

51 


1184.88 
1180.67 
1227.89 


1188.96 
1186.86 
1282.67 


1148.66 
1190.04 
1287;46 


1148.17 
1194.74 
1242.24 


1162.78 
1199.46 
1247.04 


49 
50 
51 


59 
58 
54 


1276.04 
1326.12 
1876.12 


1280.91 
1880.07 
1880.17 


1286.78 
1886.04 
1886.28 


1290.67 
1840.02 
1890.80 


1296.66 
1845.00 
1896.87 


59 
58 
54 


55 
58 

57 


1426.04 
1477.89 
1680.67 


1481.19 
1488.18 
1686.00 


1486.84 
1488.87 
1641.84 


1441.60 
1493.68 
1646.69 


1446.67 
1498.89 
1652.04 


55 

56 
57 


58 
58 

88 


1684.87 
1689.00 
1694.66 


1689.80 
1644.62 
1700.17 


1696.28 
1660.04 
1706.78 


1600.67 
1655.67 
1711.41 


1606.12 
1661.12 
1717.04 


58 
50 
60 


NIM. 


5 


6 


7 


8 


9 


sun. 



191 



L. 



Whole or Sub Beotiou. 



1T22.S9 
1779.e« 
1887.60 
1698.80 
1956.02 
2016.S7 
2078.24 
2140.74 
2204.17 
2268.62 
2888.80 
2400.00 
2467.18 
2635.19 
2604.17 
2BT4.07 
2T44.0I 
2816.6T 
2889.36 
2062.96 
8087.60 
8112.96 



8586.19 
8667.18 
8760.00 

8883.80 
8918.52 
4004.17 
4000.74 
4178.24 
4266.87 
4856.02 
4446.80 
4587.60 
4629.68 
4722.69 
4ei6.67 
4911.67 
6007.41 
6104,17 
6201.86 
6300.46 
6400.00 
6500.46 
5601.86 
6704.17 
6807.41 
6911.67 
6016.67 
6122.68 
6229.63 
6887,60 
0446.80 
6566.02 
6866.87 



1728.84 
1785.88 
1848.34 


1784.00 
1791.18 
1849.19 


1902.28 
1962.04 
2022.78 


1B08.17 
1968.07 
2028.91 


2084.45 
2147.04 
2210.66 


2090.67 
2163.86 
2216.96 


2275.00 
2340.87 
2408.87 


2281.60 
!846.08 
2413.86 


2478.39 
2642.04 
2611.12 


2460.67 
2648.91 
2618.07 


2681.12 
2762.04 
2328.80 


2688.17 
275B.IS 
2881.18 


2896.67 
2070.87 
8046.00 


2904.00 
2977.80 
8052.52 


8120.56 
8197,04 

8274.46 


8128.17 
8204.74 
8282.24 


8852.78 
8482.04 
8512.23 


8860.87 
8440.02 
8620.80 


8598.84 

8676.87 
8758.84 


8801.60 
8668.63 

87U6.69 


8842.28 

8927.04 
4012.78 


8860.67 
8986.67 
4021.41 


4099.45 
4187.04 
4275.56 


4108.17 
4195.86 
4284.46 


4866.00 
4465.87 
4546.67 


4874.00 
4464.46 
4666.86 


4638.80 
4732.04 
4826.12 


4648.17 
4741.41 
488G.S7 


4921.12 

6017.04 
6118.89 


4980.67 
6026.69 
6128.88 


6211.67 
6810.86 
6410.00 


6221.60 
6820.80 
6420.02 


6510.56 
6812.04 
5714.46 


6620.87 
6622.24 
6724.74 


6817.78 
5922.04 
6027.28 


5828.17 
6982.52 
6087.80 


6188.84 
6240.87 
6848.84 


6144.00 
8261.18 
6869.19 


6467.23 
6667.04 

6677.78 


0468.17 
6678.07 
6888.91 



1789.67 
1798.89 
1856.04 
1914.12 
1974.12 
2086.04 



2228.87 
2288.00 
2868.66 
2420.04 
2487.46 
2655.76 
2626.04 
2696.28 
2786.84 



8186.76 
8212.46 
8290.04 
8868.66 
8448.00 
8626.87 
8609.67 
3691.89 
8776.04 
8869.12 
3944.12 
4080.04 
4116.89 
42D4.67 
4298.88 
4888.00 
4478.66 
4665.04 
4667.45 
4760.78 
4646.04 
4940.28 
6088.84 
6188.88 



6480.04 
6580.78 
6682.46 
6786.04 



6154.67 
6261.89 
6870.04 
6479.12 



TABLE XV. 



Whole or Sab Seotioiui. 



SUK 


5 


6 


i 

7 


8 


9 


8D1& 


•1 
6S 


1751.04 
1808.46 
1866.78 


1766.74 
1814.24 
1872.67 


1762.46 
1820.04 
1878.66 


1768.17 
1825.86 
1884.46 


1778.89 
1831.67 
1890.87 


61 
66 
66 


«4 


1926.04 
1986.28 
2047.84 


1982.02 
1992.80 
2068.60 


1988.00 
1998.87 
2059.67 


1944.00 
2004.46 
2065.86 


1950.00 
2010.66 
2072.04 


64 
65 
66 


$1 

68 

66 


2109.87 
2172.84 
2286.28 


2115.68 
2178.69 
2242.67 


2121.89 
2186.04 
2249.12 


2128.17 
2191.41 
2266.67 


2184.46 
2197.78 
2262.04 


67 
68 

66 


Y6 

n 

76 


2801.04 
2866.78 
2488.46 


2807.67 
2878.41 
2440.17 


2814.12 
2880.04 
2446.89 


2320.67 
2886.69 
2458.68 


2827.23 
2393.84 
2460.87 


76 
71 
76 


76 

74 
75 


2601.04 
2669.56 
2689.00 


2607.86 
2576.46 
2646.00 


2614.67 
2588.37 
2658.00 


2521.60 
2590.30 
2660.02 


2628.84 
2697.28 
2667.04 


76 
74 
75 


76 
77 

78 


2709.87 
2780.67 
2852.89 


2716.46 
2787.85 
2860.17 


2728.66 
2796.04 
2867.46 


2780.67 
2802.24 
2874.74 


2787.78 
2809.46 
2882.04 


76 

77 
78 


76 

86 
81 


2926.04 
8000.12 
8076.12 


2988.41 
8007.67 
8082.67 


2940.78 
8016.04 
8090.28 


2948.17 
8022.62 
3097.80 


2966.56 
3030.00 
8105.37 


76 

86 
81 


81 
86 
84 


8161.04 
8227.89 
8806.67 


8168.69 
8286.68 
8818.60 


8166.84 
8248.88 
8821.84 


3174.00 
3251.13 
3329.19 


3181.67 
8258.89 
8837.04 


86 
86 
84 


86 
86 
87 


8884.87 
8464.00 
8644.66 


8892.80 
8472.02 
8562.67 


8400.28 
8480.04 
8660.78 


8408.17 
3488.07 
8568.91 


8416.12 
8496.12 
3677.04 


85 
86 

87 


88 
86 
66 


8626.04 
8708.46 
8791.78 


8634.24 
8716.74 
8800.17 


8642.46 
8725.04 
8808.56 


3660.67 
8783.35 
3816.96 


8668.89 
8741.67 
8826.87 


88 
86 
66 


61 
66 

66 


8876.04 
8961.28 
4047.84 


8884.62 
8969.80 
4056.00 


3898.00 
3978.87 
4064.67 


8901.60 
8986.96 
4073.86 


8910.00 
8995.66 
4082.04 


61 
62 
68 


64 
66 
66 


4184.87 
4222.84 
4811.28 


4143.18 
4281.19 
4820.17 


4151.89 
4240.04 
4829.12 


4160.67 
4248.91 
4838.07 


4169.46 
4257.78 
4847.04 


64 
65 
66 


67 

68 
66 


4401.04 
4491.78 
4588.46 


4410.07 
4600.91 
4592.67 


• 4419.12 
4610.04 
4601.89 


4428.17 
4519.19 
4611.18 


4487.23 
4628.84 
4620.87 


67 

68 
60 


166 
161 
166 


4676.04 
4769.66 
4864.00 


4686.35 
4778.96 
4878.50 


4694.67 
4788.87 
4888.00 


4704.00 
4797.80 
4892.52 


4713.84 
4807.23 
4902.04 


166 
161 
166 


166 
164 
165 


4959.87 
6056.67 
6162.89 


4968.96 
6065.86 
6162.67 


4978.56 
6076.04 
6172.46 


4088.17 
6084.74 
61 82.24 


4997.78 
6094.46 
6192.04 


166 
164 
165 


166 
167 
168 


6261.04 
6360.12 
6460.12 


5260.9; 
6860.07 
6460.17 


6270.78 
6870.04 
6470.28 


6280.67 
5380.02 
5480.30 


6290.66 
6390.00 
6490.38 


166 
167 
168 


166 
116 
111 


6661.04 
6662.89 
6766.67 


5661.19 
5663.13 
6766.00 


6671.84 
6673.87 
5776.84 


6581.50 
6688.63 
6786.69- 


6591.67 
6698.89 
5797.04 


166 
116 
111 


116 
116 
114 


6869.87 
6964.00 
6069.66 


6869.80 
5974.52 
6080.17 


6880.28 
6986.04 
6090.78 


6890.67 
6995.57 
6101.41' 


6901.12 
6006.12 
6112.04 


112 
116 
114 


115 
116 
117 


6176.04 
6288.46 
6891.78 


6186.74 
6294.24 
6402.67 


6197.45 
6305.04 
6413.56 


6208.17 
6315.86 
6424.46 


6218.89 
6326.67 
6436.37 


115 
116 
117 


118 
116 
196 


6601.04 
6611.28 
6722.84 


6512.02 
6622.30 
6788.50 


6628.00 
6683.38 
6744.67 


6634.00 
6644.46 
6756.86 


6646.00 
6665.56 . 
6767.04 


118 
116 
166 


vm. 


5 


6 


7 


8 


9 


Wit. 



K 



19'6 




TABLE XV. 



Whole or Sub Sections. 
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9m. 





1 


2 


8 


4 


vm. 


121 
122 
128 


6778.24 
6890.74 
7004.17 


6789.46 
6902.04 
7016.66 


6800.67 
6918.86 
7026.96 


6811.89 
6924.67 
7088.87 


6828.18 
6986.00 
7049.80 


121 
122 
128 


124 
125 
126 


7118.52 
7283.80 
7860.00 


7180.00 
7245.87 
7861.67 


7141.50 
7266.96 
7878.86 


7168.00 
7268.66 
7886.04 


7164.62 
7280.17 
7896.74 


124 
125 
126 


127 
128 
129 


7467.18 
7685.19 
7704.17 


7478.89 
7697.04 
7716.12 


7490.67 
7608.91 
7728.07 


7502.46 
7620.78 
7740.04 


7514.24 
7682.67 
7762.02 


m 

128 
129 


180 
181 
182 


7824.07 
7944.91 
8066.67 


7886.12 
7967.04 
8078.89 


7848.17 
7969.19 
8091.18 


7860.28 
7981.84 
8108.87 


7872.80 
7998.60 
8116.68 


180 
181 
182 


188 
184 
185 


8189.86 
8812.96 
8487.60 


8201.67 
8826.88 
8460.00 


8214.00 
8837.80 
8462.52 


8226.84 
8860.28 
8476.04 


8288.69 
8862.67 
8487.57 


188 
184 
185 


186 
187 
188 


8662.96 
8689.85 
8816.67 


8676.56 
8702.04 
8829.46 


8688.17 
8714.74 
8842.24 


8600.78 
8727.46 
8866.04 


8618.41 
8740.17 
8867.86 


186 

m 

188 


189 
140 
141 


8944.91 
9074.07 
9204.17 


8957.78 
9087.04 
9217.28 


8970.67 
9100.02 
9280.80 


8988.66 
9118.00 
9248.88 


8996.46 
9126.00 
9266.46 


189 
140 
141 


142 
148 
144 


9836.19 
9467.18 
9600.00 


9848.84 
9480.87 
9618.84 


9861.60 
9498.68 
9626.69 


9874.67 
9606.89 
9640.04 


9887.86 
9620.17 
9658.41 


142 
143 
144 


145 
146 
147 


9788.80 

9868.62 

10004.17 


9747.28 

9882.04 
10017.78 


976P.67 

9896.67 

10031.41 


9774.12 

9909.12 

10046.04 


9787.67 

9922.67 

10068.69 


145 
146 
147 


148 
149 
150 


10140.74 
10278.24 
10416.67 


10164.46 
10292.04 
10480.66 


10168.17 
10805.86 
10444.46 


10181.89 
10819.67 
10468.87 


10196.68 
10888.50 
10472.80 


148 
140 
160 


151 
152 
158 


10666.02 
10696.80 
10887.60 


10670.00 
10710.87 
10861.67 


10684.00 
10724.46 
10866.86 


10698.00 
10738.66 
10880.04 


10612.02 
10762.67 
10894.24 


181 
182 
188 


154 
155 
156 


10979.68 
11122.69 
11266.67 


10998.89 
11187.04 
11281.12 


11008.17 
11161.41 
11296.67 


11022.46 
11166.78 
11810.04 


11086.74 
11180.17 
11824.62 


164 
158 
156 


157 
158 
159 


11411.57 
11667.41 
11704.17 


11426.12 
11672.04 
11718.89 


11440.67 
11686.69 
11738.68 


11466.28 
11601.84 
11748.88 


11469.80 
11616.00 
11768. 1-8 


15T 

188 
18» 1 


160 
161 
162 


11861.85 
12000.46 
12160.00 


11866.67 
12016.37 
12166.00 


11881.60 
12080.30 
12180.02 


11896.84 
12046.28 
12196.04 


11911.19 
12060.17 
12210.07 


IW ' 

161 

162 


168 
164 
165 


12800.46 
12461.86 
12604.17 


12316.66 
12467.04 
12619.46 


12880.67 
12482.24 
12634.74 


12845.78 
12497.45 
12660.04 


12860.91 
12612.67 
12666.85 


168 - 
164 i 
168 


166 
167 
168 


12767.41 
12911.67 
18066.67 


12772.78 
12927.04 
18082.28 


12788.17 
12942.62 
18097.80 


12808.66 
1^968.00 
18118.87 


12818.96 
12978.50 
13128.96 


168 
161 
168 


169 
179 

in 


18222.69 
18879.68 
18687.60 


18288.84 
18396.87 
18668.84 


18254.00 
13411.13 
13569.19 


18269.67 
18426.89 
18586.04 


18286.86 
18442.67 
18600.91 


168 

no 

ni I 


172 
138 
174 


18696.80 
18866.02 
14016.67 


18712.28 
18872.04 
14082.78 


18728.17 
13888.07 
14048.91 


18744.12 
18904.12 
14066.04 


18760.07 
13920.17 
14081.19 


112 
118 ^ 
114 i 


175 
176 
137 


14178.24 
14840.74 
14604.17 


14194.46 
14867.04 
14620.66 


14210.67 
14878.85 
14686.96 


14226.89 
14889.67 
14658.88 


14248.18 
14406.00 
14669.80 


118 
118 

111 ! 


178 
179 
180 


14668.52 
14888.60 
16000.00 


14686.00 
14860.88 
16016.67 


14701.60 
14866.96 
15088.85 


14718.00 
14888.56 
16060.04 


14784.52 
14900.17 
15066.74 


118 
118 

180; 


sola 





1 


2 


8 


4 


nm 



■\ 



TABLE XV. 



Whole or Sab Sections. 



8CI& 


ft 


6 


7 


8 


9 


8DI& 


191 
199 
196 


6884.87 
6947.84 
7061.23 


6846.68 
6958.69 
7072.67 


6866.89 
6970.04 
7084.12 


6868.17 
6981.41 
7095.67 


6879.46 
6992.78 
7107.04 


191 
199 

196 ; 


194 
195 
196 


7176.04 
7291.78 
7408.46 


7187.67 
7808.41 
7420.17 


7199.12 
7816.04 
7481.89 


7210.67 
7326.69 
7448.68 


7222.28 
7838.34 
7466.87 


194 
195 
196 


191 

. 198 
196 


7526.04 
7644.66 
7764.00 


7687.86 
7666.46 
7776.00 


7649.67 
7668.87 
7788.00 


7661.50 
7680.80 
7800.02 


7678.84 
7692.23 
7812.04 


197 
198 
199 


166 
131 
169 


7884.87 
8006.67 
8127.89 


7896.46 
8017.86 
8140.17 


7908.66 
8030.04 
8162.46 


7920.67 
8042.24 
8164.74 


7932.78 
8064.46 
8177.04 


136 
131 
169 * 


166 
164 
165 


8261.04 
8876.12 
8600.12 


8268.41 
8887.67 
8612.67 


8276.78 
8400.04 
8625.28 


8288.17 
8412.62 
8687.80 


8300.66 
8426.00 
8550.88 


136 
134 
135 


166 
167 
168 


8626.04 
8762.89 
8880.67 


8688.69 
8766.68 
8898.60 


8661.84 
8778.87 
8906.84 


8664.00 
8791.18 
8919.19 


8676.67 
8808.89 
8932.04 


136 
137 
138 


166 
146 
141 


9009.87 
9189.00 
9269.66 


9022.30 
9162.02 
9282.67 


9086.28 
9166.04 
9296.78 


9048.17 
9178.07 
9808.91 


9061.12 
9191.12 
9822.04 


139 
146 
141 


149 
146 
144 


9401.04 
9688.46. 
9666.78 


9414.24 
9646.74 
9680.17 


9427.46 
9560.04 
9698.66 


9440.67 
9578.86 
9706.96 


9453.89 
9686.67 
9720.88 


149 
143 
144 


145 
146 
147 


9801.04 

9986.28 

10072.84 


9814.62 

9949.80 

10086.00 


9828.00 

9968.87 

10099.67 


9841.50 

9976.96 

10113.86 


9866.00 

9990.56 

10127.04 


145 

146 
147 ' 


148 
146 
156 


10209.88 
10847.84 
10486.28 


10228.18 
10861.19 
10600.17 


10286.89 
10876.04 
10514.12 


10260.67 
10888.91 
10528.07 


10264.46 
10402.78 
10542.04 


148 
149 
156 


' 151 
159 
156 


10626.04 
10766.78 
10908.46 


10640.07 
10780.91 
10922.67 


10654.12 
10796.04 
10986.89 


10668.17 
10809.19 
10961.18 


10682.23 
10823.34 
10966.37 


151 
159 ! 
153 


154 
155 
156 


11061.04 
11194.66 
11889.00 


11066.86 
11208.96 
11868.60 


11079.67 
11228.87 
11868.00 


11094.00 
11287.80 
11382.52 


11108.34 
11262.23 
11397.04 


154 
155 

150 


157 

158 
156 


11484.88 
11680.67 
11777.89 


11498.96 
11646.86 
11792.67 


11518.66 
11660.04 
11807.46 


11628.17 
11674.74 
11822.24 


11542.78 
11689.46 
11887.04 


157 
158 
159 


166 
161 
169 


11926.04 
12076.12 
12226.12 


11940.91 
12090.07 
12240.17 


11966.78 
12106.04 
12266.28 


11970.67 
12120.02 
12270.80 


11986.66 
12136.00 
12286.88 


166 
161 
169 


166 
164 
165 


12876.04 
12627.89 
12680.67 


12391.19 
12648.18 
12696.00 


12406.84 
12568.87 
12711.84 


12421.50 
12678.68 
12726.69 


12436.67 
12588.89 
12742.04 


163 
164 
165 


166 
167 
168 


12884.88 
12989.00 
18144.66 


12849.80 
18004.62 
13160.17 


12866.28 
13020.04 
13176.78 


12880.67 
18085.67 
18191.41 


12896.12 
18061.12 
18207.04 


166 
167 
16S 


166 
176 
171 


18801.04 
18468.46 
18616.78 


18816.74 
18474.24 
18632.67 


18882.45 
18490.04 
18648.66 


18848.17 
18606.86 
18664.46 


18868.89 
18621.67 
18680.87 


169 
176 
171 


179 
176 
174 


18776.04 
18986.28 
14097.84 


18792.02 
18962.80 
14113.50 


18808.00 
18968.37 
14129.67 


18824.00 
18984.46 
14146.86 


18840.00 
14000.66 
14162.04 


179 
173 
174 


175 

176 
177 


14269.87 
14422^.84 
14686.28 


14275.68 
14488.69 
14602.67 


14291.89 
14466.04 
14619.12 


14808.17 
14471.41 
14686.57 


14824.45 
14487.78 
14662.04 


175 
176 
177 


178 
176 
186 


14761.04 
14916.78 
16088.46 


14767.67 
14988.41 
16100.17 


14784.12 
14960.04 
16116.89 


14800.67 
14966.69 
15183.68 


14817.28 
14983.84 
15160.37 


178 
179 
180 


sun 


ft 


6 


7 


8 

• 


9 


BUI8. 



196 



TABLE XV. 



Whole or Sub Sections. 



mi 





1 


2 


8 


4 


Mm 


181 

182 
188 


15167.18 
16886.19 
15604.17 


16188.89 
15852.04 
15621.12 


16200.67 
16868.91 
15688.07 


15217.45 
15885.78 
15556.04 


15284.24 
15402.67 
15672.02 


181 
182 
188 


184 
185 
186 


16674.07 
15844.91 
16016.67 


16691.12 
15862.04 
16088.-89 


16708.17 
16879.19 
16051.18 


15726.28 
16896.84 
16068.88 


15742.80 
15918.50 
16085.68 


184 

185 
186 


m 

188 
189 


16189.86 
16862.96 
16587.50 


16206.67 
16880.88 
16566.00 


16224.00 
16897.80 
16572.52 


16241.84 
16416.23 
16590.04 


16258.69 
16482.67 
16607.57 


187 
188 
189 


199 
191 
192 


16712.96 
16889.86 
17066.67 


16780.66 
16907.04 
17084.45 


16748.17 
16924.74 
17102.24 


16765.78 
16942.45 
17120.04 


16788.41 
16960.17 
17187.86 


199 
191 
199 


196 
194 
195 


17244.91 
17424.07 
17604.17 


17262.78 
17442.04 
17622.28 


17280.67 
17460.02 
17640.80 


17298.56 
17478.00 
17658.88 


17816.46 
17496.00 
17676.46 


199 
191 i 
195, 


196 

m 

196 


17786.19 
17967.18 
18150.00 


17808.84 
17985.88 
18168.84 


17821.60 
18008.68 
18186.69 


17889.67 
18021.89 
18205.04 


17857.86 
18040.17 
18228.41 


199 

m 1 

198 


199 
299 
291 


18888.80 
18518.62 
18704.17 


18862.28 
18587.04 
18722.78 


18870.67 
18566.57 
18741.41 


18889.12 
18574.12 
18760.04 


18407.57 
18592.67 
18778.69 


199 
298 

291 


292 
298 
294 


18890.74 
19078.24 
19266.67 


18909.46 
19097.04 
19286.56 


18928.17 
19116.85 
19804.46 


18946.89 
19184.67 
19828.88 


18965.68 
19158.50 
19842.80 


292 
298 
2M 


295 

296 
297 


19466.02 
19646.80 
19887.50 


19475.00 
19666.88 
19866.67 


19494.00 
19684.46 
19876.85 


19518.00 
19708.56 
19895.04 


19682.02 
19722.67 
19914.24 


295 

298 
287 


296 
299 
219 


20029.68 
20222.69 
20416.67 


20048.89 
20242.04 
20486.12 


20068.17 
20261.41 
20456.57 


20087.45 
20280.78 
20475.04 


• 20106.74 
20300.17 
20494.62 


298 

298 
218 


211 
212 
218 


20611.67 
20807.41 
21004.17 


20681.12 
20827.04 

21028.89 


20660.67 
20846.69 
21048.68 


20670.28 
20866.84 
21068.88 


20689.80 
20886.00 
21083.18 


2tl 
212 
218 


214 
215 
216 


21201.86 
21400.46 
21600.00 


21221.67 
21420.88 
21620.00 


21241.60 
21440.80 
21640.02 


21261.84 
21460.28 
21660.04 


21281.19 
21480.17 
21680.07 


214 
215 
218 


217 
218 
219 


21800.46 
22001.85 
22204.17 


21820.56 
22022.04 
22224.45 


21840.67 
22042.24 
22244.74 


21860.78 
22062.46 
22266.04 


21880.91 
22082.67 
22286.35 


217 

218 
218 


229 
221 
222 


22407.41 
22611.67 
22816.67 


22427.78 
22682.04 
22887.28 


22448.17 
22662.52 
22857.80 


22468.56 
22678.00 
22878.87 


22488.96 
22698.50 
22898.96 


228 
221 
222 J 


228 

224 
225 


28022.69 
28229.68 
28487.50 


28048.84 
28250.88 1 
28458.84 


28064.00 
28271.18 
28479.19 


28084.67 
28291.89 
28500.04 


28105.86 
28812.67 
23520.91 


228 
224 
228 


226 
227 

228 


28646.80 
28866.02 
24066.67 


28667.28 
28877.04 
24087.78 


28688.17 
28898.07 
24108.91 


28709.12 
28919.12 
24180.04 


28780.07 
28940.17 
24151.19 


228 

227 
228 


229 
239 
281 


24278.24 
24490.74 
24704.17 


24299.45 
24512.04 
24725.56 


24820.67 
24688.86 
24746.96 


24841.89 
24554.67 
24768.88 


24868.18 
24576.00 
24789.80 


228 
288 

281 


282 
288 
284 


24918.62 
26188.80 
26860.00 


24940.00 
25165.88 
26871.67 


24961.50 
25176.96 
26898.85 


24988.00 
26198.56 
26415.04 


26004.62 
25220.17 
25486.74 


282 
288 

284 i 


285 

286 
287 


25567.18 
26785.19 
26004.17 


26588.89 
25807.04 
26026.12 


25610.67 
26828.91 
26048.07 


25682.45 
25850.78 
26070.04 


25664.24 
26872.67 
26092.02 


285 
288 
287 


288 
289 
249 


26224.07 
26444.91 
26666.67 


26246.12 
26467.04 
26688.89 


26268.17 
26489.19 
26711.18 


26290.28 
26511.84 
26788.88 


26812.80 
26688.60 
26766.68 


288 
288 
218 


am. 





1 


2 


8 


4 


Mm. 
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TABLE XV. 



Whole or Sab Sections. 



son 


6 


6 

• 


7 


8 


• 
9 


suia. 


181 

18S 
ISS 


15251.04 
15419.66 
15589.00 


15267.85 
16486.46 
15606.00 


16284.67 
16468.87 
16628.00 


15801.60 
16470.80 
16640.02 


15818.84 
16487.23 
16657.04 


181 
18S 
IM 


184 
185 
18S 


16759.88 
15980.67 
16102.89 


16776.46 
16947.86 
16120.17 


15798.66 
15966.04 
16187.46 


16810.67 
16982.24 
16164.74 


15827.78 
16999.46 
16172.04 


184 
185 
186 


187 
188 
18S 


16276.04 
16450.12 
16625.12 


16298.41 
16467.67 
16642.67 


16810.78 
16486.04 
16660.28 


16828.17 
16502.62 
16677.80 


16845.56 
16620.00 
16696.88 


187 
188 
IM 


100 
101 
IM 


16801.04 
16977.89 
17166.67 


16818.69 
16995.68 
17178.50 


16886.84 
17013.88 
17191.84 


16854.00 
17081.18 
17209.19 


16871.67 
17048.89 
17227.04 


IM 
101 
IM 


IM 
104 
105 


17884.88 
17614.00 
17694.56 


17852.80 
17682.02 
17712.67 


17870.28 
17650.04 
17780.78 


17888.17 
17568.07 
17748.91 


17406.12 
17686.12 
17767.04 


IM 
104 
IM 


IM 
107 
108 


17876.04 
18058.45 
18241.78 


17894.24 
18076.74 
18260.17 


17912.46 
18095.04 
18278.66 


17980.67 
18118.85 
18296.96 


17948.89 
18181.67 
18815.37 


IM 
107 
IM 


IM 
SM 
Ml 


18426.04 
18611.28 
18797.84 


18444.52 
18629.80 
18816.00 


18468.00 
18648.88 
18884.67 


18481.50 
18666.96 
18858.85 


18500.00 
18685.66 
16872.04 


IM 
SM 
Ml 


SM 
S04 


18984.38 
19172.84 
19861.28 


19008.18 
19191.19 
19880.17 


19021.89 
19210.04 
19899.12 


19040.67 
19228.91 
19418.07 


19069.45 
19247.78 
19487.04 


SM 
SM 
S04 


SM 
SM 

SOT 


19651.04 
19741.78 
19989.45 


19670.07 
19760.91 
19962.67 


19689.12 
19780.04 
19971.89 


19608.17 
19799.19 
19991.18 


19627.28 
19818.84 
20010.87 


SM 
SM 
S07 


SM 
SM 
SIO 


20126.04 
20819.66 
20514.00 


20145.85 
20888.96 
20688.50 


20164.67 
20858.88 
20658.00 


20184.00 
20877.80 
20672.52 


20208.84 
20897.23 
20692.04 


SM 
SM 
SIO 


Sll 
SIS 
SIS 


20709.88 
20905.67 
21102.89 


20728.96 
20925.85 
21122.67 


20748.66 
20945.04 
21142.46 


20768.17 
20964.74 
21162.24 


20787.78 
20984.45 
21182.04 


Sll 
812 
S18 


S14 
S15 
SIS 


21801.04 
21600.12 
21700.12 


21820.91 
21620.07 
21720.17 


21840.78 
21640.04 
21740.28 


21860.67 
21660.02 
21760.80 


21880.66 
21680.00 
21780.88 


Sll 
S15 
SIS 


Sit 
S18 
SIO 


21901.04 
22102.89 
22806.67 


21921.19 
22128.18 
22826.00 


21941.84 
22148.88 
22846.84 


21901.50 
22168.68 
22366.69 


21981.67 
22188.89 
22887.04 


S17 

S18 
SIO 


SM 

Ml 
SM 


22509.88 
22714.00 
22919.56 


22629.80 
22784.52 
22940.17 


22660.28 
22755.04 
22960.78 


22670.67 
22775.67 
22981.41 


22591.12 
22796.12 
28002.04 


SM 
Ml 
SSS 


SM 
SS4 

SM 


28126.04 
28888.45 
28641.78 


28146.74 
28854.24 
28662.67 


28167.45 
28875.04 
28688.66 


28188.17 
28895.86 
28604.46 


28208.89 
28416.67 
23625.87 


MS 
SS4 
SSS 


SM 
SSY 
SM 


28751.04 
28961.28 
24172.84 


28772.02 
28982.80 
24198.50 


28798.00 
24008.88 
24214.67 


28814.00 
24024.46 
24235.85 


28885.00 
24045.56 
24267.04 


no 

M7 
SS8 


SM 

SM 
Ml 


24884.87 
24697.84 
24811.28 


24405.68 

24618.69 
24882.67 


24426.89 
24640.04 
24864.12 


24448.17 
24661.41 
24875.67 


24469.45 
24682.78 
24897.04 


SM 

SM 
Ml 


SM 
SM 

SS4 


25026.04 
25241.78 
26468.45 


2604f.57 
25268.41 
25480.17 


26069.12 
25285.04 
25601.89 


25090.67 
26806.69 
26628.68 


26112.28 
25828.84 
26545.87 


SM 
SM 
S84 


SM 

SM 

m 


26676.04 
26894.66 
26114.00 


26697.85 
26916.46 
26186.00 


26719.67 
26988.87 
26158.00 


26741.60 
26960.80 
26180.02 


V 25768.84 
25982.28 
26202.04 


SM 
SM 
M7 


SM 

SM 
SIO 


26884.88 
26666.67 
26777.89 


26866.46 
26677.85 
26800.17 


26878.56 
26600.04 
26822.45 


26400.67 
26622.24 
26844.74 


26422.78 
26644.46 
26867.04 


SM 
SM 
S40 


8un 


5 


6 


7 


8 


9 


vm. 
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TABLE XV. 



Whole or Sub Sections. 








V 


SECOND PART. 




1 


DIFF. 





1 


2 


8 

• 


4 


91FF. 

1 




1 
2 


.00 
.16 
.62 


.00 
.19 
.68 


.01 
.22 
.76 


.01 
.26 
.82 


.02 
.80 
.89 


8 
4 
5 


1.39 
2.47 
8.86 


1.48 
2.69 
4.01 . 


1.68 
2.72 
4.17 


1.68 
2.86 
4.83 


1.78 
2.99 
4.60 




6 

% 
8 


6.66 
7.66 
9.88 


6.74 

7.f8 

10.18 


6.98 

8.00 

10.88 


6.13 

8.22 

10.63 


6.32 

8.45 

10.89 


z' 


9 
10 
11 


12.60 
16.48 
18.67 


12.78 
15.74 
19.01 


18.06 
16.06 
19.86 


13.36 
16.37 
19.71 


13.64 
16.69 
20.06 




1) 
18 
11 


22.22 
26.08 
80.26 


22.59 
26.48 
80.68 


22.97 
26.89 
81.12 


28.86 
27.30 
81.56 


23.78 
27.71 
32.00 


1 


15 
16 

n 


84.72 
89.61 
44.60 


86.19 
40.00 
46.12 


86.65 
40.60 
46.66 


86.12 
41.00 
46.19 


86.60 
41.61 
46.72 


15 ' 


18 
19 
SO 


60.00 
65.71 
61.78 


50.66 
66.80 
62.86 


61.12 

66.89 
62.97 


51.68 
67.48 
68.59 


52.26 
68.08 
64.22 


20 


21 
22 
28 


68.06 
74.69 
81.64 


68.71 
76.87 
82.86 


69.86 
76.06 
88.06 


70.01 
76.74 
88.78 


70.67 
77.48 
84.50 


21 
22 
2S 


24 
25 
26 


88.89 

96.46 

104.82 


89.68 

97.22 

106.18 


90.88 

98.00 

105.98 


91.18 

98.78 

106.74 


91.88 

99.66 

107.66 


24 

25 
26 


27 

28 
29 


112.60 
120.99 
129.78 


113.88 
121.85 
180.68 


114.17 
122.72 
181.58 


115.01 
128.69 
182.48 


116.86 
124.47 
188.89 


28 
29 


80 
81 
82 


188.89 
148.80 
168.02 


189.82 
149.26 
169.01 


140.75 
150.22 
160.01 


141.68 
161.19 
161.00 


142.62 
162.15 
162.00 


89 
81 

82 


88 
84 
85 


168.06 
178 40 
189.04 


169.08 
179.46 
190.12 


170.10 
180.60 
191.21 


171.12 
181.66 
192.80 


172.15 
182.62 
198.89 


88 

84 
85 


36 
87 

88 


200.00 
211.27 
222.84 


201.11 
212.41 
224.01 


202.23 
218.66 
226.19 


208.36 
214.71 
226.87 


204.47 
216.86 
227.66 


29 

88 


89 
40 
41 


234.72 
246.91 
269.41 


236.98 
248.16 
260.68 


237.14 
249.89 
261.95 


288.36 
260.68 
268.22 


289.66 
261.88 
264.60 


89 

49 
41 


42 
48 
44 


272.22 
286.84 
298.77 


278.62 
286.67 
800.12 


274.82 
288.00 
801.49 


276.18 
289.88 
802.85 


277.48 
290.67 
804.22 


42 
49 
44 


45 
46 
47 


812.60 
826.64 
840.90 


813.89 
827.96 
842.85 


816.28 
829.89 
848.80 


816.68 
880.82 
846.26 


818.08 
882.26 
846.72 


45 

49 1 
47 


48 
49 
50 


865.66 
870.62 
885.80 


867.04 
872.04 
887.85 


858.62 
878.66 
888.89 


860.01 
876.08 
890.46 


861.61 
876.60 
892.00 


48 

si 

■ 


DIFF. 

1 





1 


2 


3 


4 


vm. 
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TABLE XV. 



Whole or Sub Sections. 





• 


SECOND PART. 






DIFF. 


1 
2 


6 


6 


7 


8 


9 


Dur. 


.04 
.86 
.96 


.06 

.40 

1.04 


.08 

.46 

1.18 


.10 

.60 

1.21 


.13 

.66 

1.80 




1 

2 


8 
4 
5 


1.89 
8.18 
4.67 ' 


2.00 
8.27 
4.84 


2.11 
8.41 
6.01 


2.28 
8.56 
6.19 


2.86 
8.71 
6.87 


8 
4 
5 


6 

% 
8 


6.62 

8.68 

11.16 


6.72 

8.91 

11.41 


6.98 

9.16 

11.68 


7.14 

9.89 

11.96 


7.36 

9.68 

12.22 


6 
7 

8 


9 
10 
11 


18.98 
17.01 
20.41 


14.22 
17.84 
20.77 


14.62 
17.67 
21.18 


14.82 
18.00 
21.49 


16.18 
18.88 
21.86 



10 
11 


12 
18 
11 


•24.11 
28.18 
82.46 


24.60 
28.64 
82.90 


24.89 
28.96 
88.86 


26.28 
29.39 
88.80 


26.68 
29.82 
84.26 


12 

16 
14 


15 
16 

n 


87.08 
42.01 
47.26 


87.66 
42.62 
47.80 


88.04 
48.04 
48.86 


88.62 
48.66 
48.90 


89.01 
44.08 
49.46 


15 
16 
17 


18 
10 
20 


62.82 
68.68 
64.86 


68.89 
69.28 
66.49 


68.96 
69.89 
66.18 


64.64 
60.60 
66.77 


66.12 
61.11 
67.41 


18 
19 
20 


21 
22 
28 


71.88 
78.18 

86.22 


72.00 
78.82 
86.96 


72.67 
79.62 
86.68 


78.84 

80.22 
87.41 


. 74.01 
80.98 
88.16 


21 
22 
26 


24 
25 
26 


92.68 
100.86 
108.87 


98.89 
101.14 
109.19 


94.16 
101.98 
110.01 


94.91 
102.72 
110.84 


96.68 
108.62 
111.67 


24 
25 
26 


27 

28 
20 


116.71 
125.86 
184.80 


117.66 
126.28 
186.21 


118.41 
127.11 
186.12 


119.27 
128.00 
187.04 


120.12 
128.89 
187.96 


27 
28 
29 


: 80 

81 
82 


148.66 
168.18 
168.00 


144.60 
164.10 
164.01 


146.46 

166.08 
166.01 


146.40 
166.06 
166.02 


147.86 
157.04 
167.04 


60 
61 
62 


86 
64 
65 


178.19 
188.68 
194.48 


174.22 
184.76 
196.68 


176.26 
186.82 
196.68 


176.80 
186.89 
197.78 


177.86 
187.96 
198.89 


66 
64 
65 


86 
67 

68 


206.69 
217.01 
228.74 


206.72 
218.17 
229.98 


207.86 
219.88 
281.18 


208.99 
220.60 
282.82 


210.18 
221.67 
288.62 


86 
67 
68 


80 
40 
41 


240.78 
263.12 
266.78 


242.00 
264.88 
267.06 


248.22 
266.68 
268.86 


244.46 

266.89 
269.64 


246.68 
258.16 
270.93 


60 
40 
41 


42 
46 
44 


278.74 
292.01 
806.69 


280.06 
298.86 
806.97 


281.87 
294.71 
808.86 


282.69 
296.06 
809.78 


284.01 
297.41 
811.11 


42 
46 
44 


45 
46 
47 


819.48 
888.68 
848.19 


820.89 
886.12 
849.66 


822.80 
886.66 
861.12 


828.71 
888.00 
862.60 


826.18 
889.46 
864.08 


45 
46 
47 


48 
49 
50 


868.00 
878.18 
898.66 


864.60 
879.66 
896.12 


866.00 
881.19 
896.68 


867.61 
882.72 
898.26 


369.01 
884.26 
899.82 


48 
49 
50 


DIPT. 


5 


6 


7 


8 


9 


mf. 
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TABLE XVL 



Whole Sections. Logarithms o 



Mm 


BIDS SIiOfE 


2itol. 


ajtoi. 


SltoL 


atoL 


litoi. 


0" 

r 


0.740 8627 
0.741 8648 
0.744 8864 


0.898 9700 
0.699 7976 

0.702 2927 


0.668 2125 

o.eea ssss 

0.655 9017 


0.602 0600 
0.602 6895 
0.804 1886 


0.544 0«8( 
0.644 4781 
0.645 6921 


S" 


0.749 4782 
0.766 7266 
0.766 26S8 


0.706 4897 
0.712 4494 
0.720 2594 


0.659 2981 
0.664 0B82 
O.B70 8756 


0.606 8677 
0.610 6886 
0.616 6646 


0.547 786H 
0.650 620( 
0.664 8694 


V 


0.778 2600 
0.792 9860 
0.810 6281 


0.780 0402 
0.741 9497 
0.766 1924 


0.678 2054 
0.687 8917 
0.698 9662 


0.621 8871 
0.629 0727 
0.687 8088 


0.669 Ol4i 
0.664 697( 
0.671 166i 


V 
10° 

11" 


0.S81 7219 
0.86B 7783 
0.886 5056 


0.778 0816 
0.792 8078 
0.815 9608 


0.712 1957 
0.727 5908 
0.745 4189 


0.647 9826 
0.669 7869 
0.678 2218 


0.578 788( 
0.687 6284 
0.697 4744 


i«° 

14° 


0.921 0220 
0.064 4480 
1.016 1B42 


0.848 0784 

0.874 9-268 
0.912 6980 


0.786 0028 
0.789 7901 
0.817 8869 


0.688 6281 
0.700 1957 
0.726 2220 


0.808 7441 
0.621 4ea 
0.6S5 786f 


IS" 
16" 

ir 


1.080 4116 
1.162 6687 
1.278 8121 


0.967 6061 
1.012 2880 
1.080 0806 


0.849 S989 
0,886 9878 
0.931 5646 


0.749 0848 
0.775 2671 
0.805 4057 


0.651 9061 
0.670 Oe4G 
0.690 6261 


18' 
19" 


1.486 86<n 
1.726 9882 


1.167 2740 

1.286 6858 


0.986 2675 
1.061 8890 


0.840 8508 
0.881 2778 


0.718 6824 
0.78S 992E 


99' 

9r- 

94° 

90° 

«• 
98° 
MO 

W 
•1° 

«r 

81° 

M° 




1.801 0586 


1.248 8282 
1.418 6887 


0.988 6477 
l.Oei 8S64 




















1.286 9102 
1.487 8588 









































































































K° 






























































ajtoi. 


ajtal. 


ajtoL 


atoL 


lltaL 



TABLE XVL 




Whole Sections. Logarithms of Multipliers. 


0° 


m 




8IDB SIiOPE 






Utol. 


Itol. 


ftol. 


}toL 


i to 1. 


• 
itol. 


0.897 9400 
0.898 1467 
0.898 7684 


0.801 0800 
0.801 1622 
0.801 5600 


0.176 0918 
0.176 1658 
0.176 8890 


0.000 0000 
0.000 0881 
0.000 1826 


—1.828 9087 
—1.828 9282 
—1.828 9677 


—1.698 9700 
—1.698 9788 
—1.699 0084 


5** 


0.899 8078 
0.401 2709 
0.408 1664 


0.802 2244 
0.808 1688 
0.804 8669 


0.176 7625 
0.177 2872 
0.177 9648 


0.000 2985 
0.000 5815 
0.000 8820 


—1.824 0418 
—1.824 1447 
—1.824 2781 


—1.699 0448- 
—1.699 1028 
—1.699 1779 


6** 

8« 


0.405 5016 
0.408 2980 
0.411 5646 


0.805 8542 
0.807 6278 
0.809 6940 


0.178 7981 
0.179 7896 
0.180 9488 


0.001 2010 
0.001 6401 
0.002 1500 


—1.824 4419 
—1.824 6868 
—1.824 8680 


—1.699 2700 
—1.699 8794 
—1.699 5068 


10** 


0.415 8064 
0.419 5679 
0.424 8676 


0.812 0685 
0.814 7472 
0.817 7578 


0.182 2628 
0.188 7587 
0.186 4208 


0.002 7828 
0.008 8891 
0.004 1220 


—1.826 1209 
—1.825 4116 
—1.825 7868 


—1.699 6515 
—1.699 8150 
—1.699 9970 


tr 


0.429 7848 

0.485 7040 

. 0.442 8158 


0.821 1086 
0.824 8176 
0.828 9088 


0.187 2709 
0.189 8109 
0.191 6490 


0.004 9885 
0.005 8260 
0.006 8025 


—1.826 0944 
—1.826 4888 
—1.826 9188 


—1.700 1988 
—1.700 4192 
—1.700 6608 


15° 
16° 

ir 


0.449 6164 
0.457 6592 
0.466 5069 


0.888 8870 
0.888 2927 - 
0.848 6484 


0.198 9948 
0.196 6565 
0.199 5474 


0.007 8668 
0.009 0208 
0.010 2691 


—1.827 8872 
—1.827 8945 
—1.828 4427 


—1.700 9285 
—1.701 2077 
—1.701 6148 


18° 
1»° 
»° 


0.476 2814 
0.486 9170 
0.498 6620 


0.849 4849 
0.855 8880 
0.862 7476 


0.202 6789 
0.206 0665 
0.209 7224 


0.011 6166 
0.018 0675 
0.014 6269 


—1.829 0881 
—1.829 6679 
—1.880 8486 


—1.701 8452 
—1.702 2004 
—1.702 5810 


31° 

W° 
«° 


0.511 5829 
0.525 8178 
0.541 5812 


0.870 2599 
0.878 4277 
0.887 8109 


0.218 6678 
0.217 9195 
0.222 5008 


0.016 8007 
0.018 0958 
0.020 0171 


—1.881 0779 
—1.881 8580 
—1.882 6918 


—1.702 9888 
—1.708 4239 
—1.703 8884 


S4° 
25° 

36° 


0.558 9226 
0.578 2846 
0.599 7678 


0.896 9795 
0.407 5189 
0.419 0084 


0.227 4854 
0.282 7507 
0.288 4775 


0.022 0748 
0.024 2746 
0.026 6278 


—1.888 5811 
—1.884 5802 
—1.885 5422 


—1.704 8844 
—1.704 9128 
—1.706 4766 


31° 
38° 


0.628 8981 
0.651 1052 
0.682 0188 


0.481 5781 
0.445 8882 
0.460 4589 


0.244 6504 
0.251 8089 
0.258 4978 


0.029 1440 
0.081 8842 
0.084 7118 


—1.886 6210 
—1.887 7699 
—1.888 9944 


—1.706 0749 
—1.706 7126 
—1.707 8915 


86° 
81° 
83° 


0.717 4584 
0.758 5682 
0.806 9882 


0.477 1218 
0.496 6519 
0.616 0291 


0.266 2674 
0.274 6771 
0.288 7980 


0.087 7887 
0.041 0821 
0.044 6086 


—1.840 2990 
—1.841 6894 
—1.848 1718 


—1.708 1186 
—1.708 8821 
—1.709 7001 


88° 
84° 
85° 


0.865 1266 
0.986 8584 
1.028 8709 


0.588 8995 
0.564 6080 
0.598 7078 


0.298 6984 
0.804 4690 
0.816 2255 


0.048 8870 
0.052 4892 
0.056 7889 


—1.844 7514 
—1.846 4871 
—1.848 2864 


—1.710 5709 
—1.711 4984 
—1.712 4864 


86° 
81° 

88° 


1.154 8765 
1.845 8459 
1.782 9842 


0.626 9628 
0.665 8891 
0.710 4190 


0.829 0882 
0.848 2066 
0.858 7598 


0.061 4684 
0.066 4981 
0.071 9126 


—1.860 1580 
—1.852 2124 
—1.864 4102 


—1.718 6898 
—1.714 6685 
—1.715 8628 


86° 
46° 

Mm 




0.764 1568 
0.829 8678 


0.875 9651 
0.895 0901 


0.077 7614 
0.084 0846 


—1.856 7687 
—1.859 2871 


—1.717 1446 
—1.718 5148 






UtoL 


Itol. 


itol. 


}tol. 


Jtol. 


itol. 
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TABLE XVn. 




Sub-SectioBB. Logarithms of Hultiplien. 


0° 
1° 
2° 

8° 

4° 

5° 

6° 

7° 
8° 

9° 
10° 
11° 

12° 
18° 
14° 

15° 
16° 
17° 

18° 
19° 
20° 

21° 
22° 
28° 

24° 
25° 
26° 

21° 
28° 
29° 

89° 
81° 
82° 

88° 
84° 
85° 

86° 
87° 

88° 

89° 
49° 






BIDE SLOPE 




• 


2} to 1. 


2}tol. 


2itol. 


2tol. 


1} to 1. 


IJtol. 


Infinite. 
1.779 4422 
1.500 7682 

1.848 1919 
1.248 1054 
1.177 5740 

1.126 5824 
1.089 7785 
1.064 3739 

1.048 6678 
1.041 7889 
1.043 4710 

1.058 9861 
1.074 2088 
1.105 8180 

1.151 7609 
1.217 2956 
1.812 6078 

1.460 9936 
1.787 9416 


Infinite. 
1.777 4559 
1.496 5891 

1.341 5941 
1.288 8060 
1.165 2423 

1.110 7711 
1.070 0987 
1.040 1884 

1.019 2225 
1.006 1276 

1.000 3430 

1.001 7151 
1.010 4704 
1.027 2561 

1.053 2662 
1.090 5071 
1.142 8506 

1.214 7578 
1.319 4483 
1.484 8822 

1.810 0868 


Infinite. 
1.775 4788 
1.492 4547 

1.885 0949 
1.229 7016 
1.153 2512 

1.095 6617 
1.051 2767 
1.017 2790 

0.991 6477 
0.973 1736 
0.961 1140 

0.955 0647 
0.954 9002 
0.960 7528 

0.973 0317 
0.992 4914 
1.020 3589 

1.068 5887 
1.110 8389 
1.181 0951 

1.281 8080 
1.434 8311 
1.719 5958 


Infinite. 
1.773 5108 
1.488 8598 

1.828 6917 
1.220 7840 
1.141 5828 

1.080 8672 
1.033 2868 
0.995 5180 

0.965 7198 
0.942 5449 
0.925 1375 

0.912 9430 
0.905 6408 
0.903 0929 

0.905 8844 
0.912 6749 
0.925 2266 

0.948 9564 
0.969 7865 
1.004 2699 

1.049 8259 
1.110 4081 
1.193 0266 

1.311 8341 
1.502 7667 
1.922 0856 


Infinite. 
1.771 5514 
1.484 3021 

1.822 3814 
1.212 0457 
1.180 2186 

1.066 6585 
1.015 9162 
0.974 7964 

0.941 2529 
0.918 9344 
0.891 9180 

0.874 5478 
0.861 4036 
0.852 1992 

0.846 7808 
0.845 1083 
0.847 2347 

0.853 3582 
0.863 7710 
0.878 9649 

0.899 6385 
926 7907 
0.961 9298 

1.007 8196 
1.066 6002 
1.146 0751 

1.268 0829 
1.482 2867 
1.779 7162 


• 

Infinite. 
1.769 6009 
1.480 2826 

1.816 1616 
1.208 4800 
1.119 1449 

1.052 8904 
0.999 2608 
0.955 0168 

0.918 0915 
0.887 0938 
0.861 0512 

0.889 2782 
0.821 2591 
0.806 6491 

0.795 1918 
0.786 7188 
0.781 1398 

778 4282 
0.778 6243 ' 
0.781 8358 

0.788 2481 
0.798 1380 
0.811 8978 

0.830 0741 
0.853 4278 
0.883 0346 

0.920 4536 
0.968 037 *• 

1.029 5541 

1 

1.111 5378 
1.226 8689 
1.406 9707 

1.774 8725 





















_-_^ .___ 




























« 






























































• •••••••»»••■ 


























« 




































Bnrfim 
Nope. 


2}toL 


2} to 1. 


2i to 1. 


2tol. 


IftoL 


UtoL I 
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TAiiE zvn. 




Snb-Section8. Logarithms of HultiplierB. 


» 

SoHmi 

OP 
V 
2* 






SIDE SLOPE 






U to 1. 


Itol. 


Stol. 


itol. 


Jtol. 


Jtol. 


Infinite. 
1.767 6691 
1.476 2998 


Infinite. 
1.766 7260 
1.472 8683 


Infinite. 
1.768 8016 
1.468 4423 


Infinite. 
1.761 8864 
1.464 6662 


Infinite. 
1.760 6126 
1.462 0012 


Infinite. 
1.769 9778 
1.460 7244 


8« 
5** 


1.810 0294 
1.196 0799 
1.108 8464 


1.808 9827 
1.186 8892 
1.097 8099 


1.298 0191 
1.178 7620 
1.087 6280 


1.292 1862 
1.170 8127 
1.077 4742 


1.288 2680 
1.166 6990 
1.070 9017 


1.286 8319 
1.163 0156 
1.067 6525 


6« 

r 

8** 


1.089 6499 
0.988 2194 
0.936 0996 


1.026 6072 
0.967 7499 
0.917 9728 


1.014 0891 
0.962 8127 
0.900 6716 


1.001 8248 
0.938 3721 
0.883 8409 


0.998 8679 
0.929 0060 
0.878 0849 


0.989 9488 
0.924 8962 
0.867 731 i 




0.896 1026 
0.861 8144 
0.882 2878 


0.876 1787 
0.837 9266 
0.806 2177 


0.866 2078 
0.816 2844 
0.779 7808 


0.836 1186 
0.793 7644 
0.766 7616 


0.828 8484 
0.779 9881 
0.740 4402 


0.817 8386 
0.773 2606 
0.782 9824 




0.806 6496 
0.784 6180 
0.766 4269 


0.776 8061 
0.760 6861 
0.727 7787 


0.747 9462 
0.719 2098 
0.698 1362 


0.721 8288 
0.689 9067 
0.661 0641 


0.704 4407 
0.671 4184 
0.640 9118 


0.696 2894 
0.662 4545 
0.631 1798 




0.749 0846 
0.786 2606 
0.723 7873 


0.707 4064 
0.689 2689 
0.678 1880 


0.669 3801 
0.647 6666 
0.627 7746 


0.634 4171 
0.609 7116 
0.686 7086 


0.612 6800 
0.686 1841 
0.561 3412 


0.602 0601 
0.574 8087 
0.549 1925 


1 

20* 


0.714 6468 
0.707 4666 
0.702 6080 


0.668 8684 
0.646 3413 
0.636 4666 


0.609 6289 
0.692 7682 
0.677 3868 


0.666 2188 
0.646 0838 
0.526 1729 


0.688 0082 
0.616 9749 
0.496 1049 


0.525 CI 70 
0.502 1210 
0.480 3667 


210 
28** 


0.699 6772 
0.699 0142 
0.700 6991 


0.626 1469 
0.618 8684 
0.612 0888 


0.668 2808 
0.660 8700 
0.638 6906 


0.608 8746 
0.491 6949 
0.476 7628 


0.476 2888 
0.466 4114 
0.488 4084 


0.459 6877 
0.439 8341 
0.420 8683 


340 

25** 
2(r 


0.704 6686 
0.711 0712 
0.720 8816 


0.607 8029 
0.604 0864 
0.602 8216 


0.627 8916 
0.618 2842 
0.609 6916 


0.460 7806 
0.446 6192 
0.433 2196 


0.421 1860 
0.404 6947 
0.888 8786 


0.402 6662 
0.886 1687 
0.868 2906 


270 
28*» 


0.782 8161 
0.748 8108 
0.768 9491 


0.602 2176 
0.608 8102 
0.607 2148 


0.601 9469 
0.496 2986 
0.489 6868 


0.420 6396 
0.408 5486 
0.897 2027 


0.873 6782 
0.859 0606 
0.344-9677 


0.862 0097 
0.886 2701 
0.321 0819 


Mr* 
81° 
82** 


0.794 0286 
0.826 1694 
0.868 9390 


0.612 6800 
0.620 1017 
0.680 0288 


0.484 9871 
0.481 8736 
0.478 8817 


0.886 4926 
0.376 3964 
0.866 8969 


0.881 8911 
0.318 2920 
0.805 6444 


0.806 2581 
0.291 9178 
0.277 9802 


88«* 
84** 
85** 


0.912 7697 
0.976 4882 
1.068 7664 


0.642 6801 
0.668 4729 
0.677 9626 


0.477 4128 
0.477 1812 
0.478 2219 


0.867 9888 
0.349 6666 
0.841 9292 


0.298 4264 
0.281 6189 
0.270 2057 


0.264 4210 
0.261 2167 
0.28b 3466 


86* 

8r 

88** 


1.176 7983 
1.869 0278 
1.738 1046 


0.701 8491 
0.781 1689 
0.767 8127 


0.480 6886 
0.484 6616 
0.490 1623 


0.884 7846 
0.828 2422 
0.822 8182 


0.269 1781 
0.248 6107 
0.288 2098 


0.226 7922 
0.218 6874 
0.201 6676 


80** 
40** 




0.812 8888 
0.869 6296 


0.497 6121 
0.607 1982 


0.817 0861 
0.812 4216 


0.228 2649 
0.218 6729 


0.189 8708 
0.178 4367 






'SvfiMW 


Utol. 


Itol. 


Jtol. 


itoL 


Jtol. 


Jtol. 
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TABLE XVm. 



Long Slope Distances. 



Side Slope 1 to L 
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AUGMENTED CENTBE HEIGHT. 






8u6ee 
Nope. 






















1 


2 


8 


4 


6 


6 


7 


8 


9 


10 


0° 
1° 

r 


1.00 
1.02 
1.04 


2.00 
2.04 
2.07 


8.00 
8.06 
8.11 


4.00 
4.07 
4.16 


6.00 
6.09 
6.18 


6.00 
6.11 
6.22 


7.00 
7.18 
7.26 


8.00 
8.14 
8.29 


9.00 
9.16 
9.88 


10.00 
10.18 
10.87 


8° 

4° 
■ 5° 


1.06 
1.08 
1.10 


2.11 
2.16 
2.20 


8.17 
8.28 
8.80 


4.28 
4.81 
4.40 


6.28 
6.89 
6.60 


6.84 
6.47 
6.60 


7.40 
7.64 
7.70 


8.46 
8.62 
8.80 


9.61 
9.70 
9.90 


10.67 
10.78 
11.00 


6° 

r 

8° 


1.12 
1.16 
1.17 


2.26 
2.80 
2.86 

• 


8.87 
8.46 
8.62 


4.49 
4.69 
4.70 


6.62 
6.74 
6.87 


6.74 
6.89 
7.06 


7.87 
8.04 
8.22 


8.99 
9.19 
9.40 


10.11 
10.84 
10.67 


11.24 
11.49 
11.75 


9° 
10° 
11° 


1.20 
1.28 
1.26 


2.41 
2.47 
2.63 


8.61 
8.70 
8.79 


4.81 
4.98 
6.06 


6.02 
6.16 
6.82 


7.22 
7.40 
7.59 


8.42 
8.68 
8.86 


9.62 

9.86 

10.12 


10.88 
11.10 
11.88 


12.08 
12.88 
12.66 


12° 
13° 
14° 


1.80 
1.88 
1.87 


2.60 
2.67 
2.76 


8.89 
4.00 
4.12 


6.19 
6.84 
6.49 


6.49 
6.67 
6.86 


7.79 
8.01 
8.24 


9.09 
9.84 
9.61 


10.89 
10.67 
10.98 


11.68 
12.01 
12.86 


12.98 
18.84 
18.78 


15° 
16° 

n° 


1.41 
1.46 
1.51 


2.88 
2.92 
8.01 


4.24 
4.88 
4.62 


6.66 
6.88 
6.02 


7.07 
7.29 
7.68 


8.49 
8.76 
9.04 


9.90 
10.21 
10.64 


11.81 
11.67 
12.06 


12.78 
18.18 
18.66 


14.14 • 

14.69 

15.06 


18° 
19° 
26° 


1.66 
1.61 
1.67 


8.12 
8.28 
8.86 


4.67 
4.84 
5.02 


6.28 
6.46 
6.69 


7.79 
8.07 
8.87 


9.86 

9.68 

10.04 


10.90 
11.29 
11.71 


12.46 
12.90 
18.89 


14.02 
14.62 
15.06 


16.68 
16.18 
16.78 


21° 
22° 
28° 


1.74 
1.81 
1.89 


8.48 
8.62 
8.78 


6.22 
6.48 
6.66 


6.96 
7.24 
7.66 


8.69 
9.06 
9.44 


10.48 
10.86 
11.88 


12.17 
12.67 
18.21 


18.91 
14.48 
16.10 


16.66 
16.29 
16.99 


j 

17.88 
18.10 
18.88 


24° 
25° 
26° 


1.97 
2.07 
2.17 


8.96 
4: 18 
4.84 


6.92 
6.20 
6.62 


7.89 
8.27 
8.69 


9.87 
10.84 
10.86 


11.84 
12.40 
18.08 


18.81 
14.47 
16.20 


16.78 
16.64 
17.88 


17.76 
18.61 
19.66 


19.78 
20.67 
21.72 


21° 
28° 
29° 


2.29 
2.42 
2.67 


4.68 
4.84 
6.18 


6.86 
7.26 
7.70 


9.16 

9.67 

10.26 


11.44 
12.09 
12.88 


18.78 
14.61 
16.89 


16.02 
16.98 
17.96 


18.81 
19.86 
20.62 


20.69 
21.76 
28.09 


22.88 
24.18 
26.65 


86° 
81° 
82° 


2.78 
2.92 
8.14 


6.46 
6.86 
6.29 


8.20 
8.77 
9.48 


10.98 
11.69 
12.67 


18.66 
14.61 
16.72 


16.39 
17.64 
18.86 


19.12 
20.46 
22.00 


21.86 
28.88 
26.16 


24.69 
26.81 
28.29 


27.82 
29.28 
81.48 


83° 
84° 
85° 


8.40 
8.71 
4.07 


6.80 
7.41 
8.14 


10.20 
11.12 
12.22 


18.60 
14.82 
16.29 


17.00 
18.68 
20.86 


20.41 
22.28 
24.48 


28.81 
26.94 
28.60 


27.21 
29.66 
82.68 


80.61 
88.86 
86.66 


84.01 
87.06 
40.72 

■ 


SufaM 
Uma 


1 


2 


8 


4 


5 


6 


7 


8 


9 


lO 
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TABLE XVm. 



Short Slope Distances. 



Side Slope 1 to L 









AUGMENTED CENTRE HEIGHT. 






8II&M 

•1 — 

MVKi 






















1 


2 


8 


4 


6 


e 


7 


8 


9 


10 




1.00 
.98 
.97 


2.00 
1.97 
1.98 


8.00 
2.96 
2.90 


4.00 
8.98 
8.87 


6.00 
4.92 
4.88 


6.00 

6.90 
6.80 


7.00 

6.88 
6.77 


8.00 
7.86 
7.78 


9.00 
8.86 
8.70 


10.00 
9.88 
9.67 


5** 


.96 
.94 
.92 


1.90 
1.87 
1.86 


2.86 
2.81 
2.77 


8.81 
8.76 
8.69 


4.76 
4.68 
4.62 


6.71 
6.62 
6.64 


6.66 
6.66 
6.46 


7.61 
7.60 
7.88 


8.66 
8.48 
8.81 


9.62 
9.37 
9.28 


8** 


.91 
.90 
.89 


1.82 
1.79 
1.77 


2.78 
2.69 
2.66 


8.64 
8.69 
8.64 


4.66 
4.49 
4.48 


6.46 
6.88 
6.81 


6.87 
6.28 
6.20 


7.28 
7.18 
7.08 


8.19 
8.08 
7.97 


9.10 
8.97 
8.86 


r 


.87 
.86 
.86 


1.76 
1.78 
1.71 


2.62 
2.69 
2.66 


8.60 
8.46 
8.41 


4.87 
4.82 
4.26 


6.24 
6.18 
6.12 


6.12 
6.04 
6.97 


6.99 
6.91 
6.82 


7.87 
7.77 
7.68 


8.74 
8.68 
8.68 


w 


.84 
.88 
.82 


1.69 
1.67 
1.66 


2.68 
2.60 
2.47 


8.87 
8.84 
8.80 


4.22 
4.17 
4.12 


6.06 
6.00 
4.96 


6.90 
6.84 
6.77 


6.76 
6.67 
6.60 


7.69 
7.60 
7.42 


8.48 
8.84 
8.26 


15*> 

ir 


.82 
.81 
.80 


1.68 
1.62 
1.60 


2.46 
2.48 
2.40 


8.27 
8.28 
8.20 


4.08 
4.04 
4.00 


4.90 
4.86 
4.81 


6.72 
6.66 
6.61 


6.68 
6.47 
6.41 


7.86 
7.28 
7.21 


8.17 
8.08 
8.01 


18** 

tr 


.79 
.79 
.78 

• 


1.69 
1.67 
1.66 


2.88 
2.86 
2.84 


8.17 
8.16 
8.12 


8.97 
8.98 
8.90 


4.76 
4.72 
4.68 


6.66 
6.61 
6.46 


6.86 
6.29 
6.24 


7.14 
7.08 
7.02 


7.94 
7.87 
7.80 


aio 


.77 

.77 
.76 


1.66 
1.64 
1.68 


2.82 
2.80 
2.29 


8.10 
8.07 
8.06 


8.87 
8.84 
8.81 


4.64 
4.61 
4.68 


6.42 
6.88 
6.84 


6.19 
6.16 
6.10 


6.97 
6.91 
6.86 


7.74 
7.68 
7.68 


340 


.76 
.76 
.76 


1.61 
1.60 
1.60 


2.27 
2.26 
2.24 


8.08 
8.01 
2.99 


8.79 
8.76 
8.74 


4.64 
4.61 
4.49 


6.80 
6.27 
6.24 


6.06 
6.02 
6.98 


6.82 
6.77 
6.78 


7.67 
7.62 
7.48 


970 


.74 
.74 
.74 


1.49 
1.48 
1.47 


2.28 
2.22 
2.21 


2.97 
2.96 
2.94 


8.72 
8.70 
8.68 


4.46 
4.44 
4.41 


6.20 
6.18 
6.16 


6.96 
6.92 
6.88 


6.69 
6.66 
6.62 


7.44 
7.89 
7.86 




.78 
.78 
.78 


1.46 
1.46 
1.46 


2.20 
2.19 
2.18 


2.98 
2.92 
2.90 


8.66 
8.64 
8.68 


4.89 
4.87 
4.86 


6.12 
6.10 
6.08 


6.86 
6.88 
6.81 


6.69 
6.66 • 
6.68 


7.82 
7.29 
7.26 


8$** 


.72 
.72 
.72 


1.46 
1.44 
1.44 


2.17 
2.16 
2.16 


2.89 
2.88 
2.87 


8.61 
8.60 
8.69 


4.84 
4.82 
4.81 


6.06 
6.04 
6.08 


6.78 
6.76 
6.74 


6.61 
6.48 
6.46 


7.28 
7.20 
7.18 


BDrM 


1 


2 


8 


4 


6 


e 


7 


8 


9 


10 
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TABLE SIX 




Logarithms for 


Lon^ 


SiriiM 


SIDE SLOPE 


UVRL 


U to 1. 


Uwi. 


IWl. 


|ioL 


i" 


1 = 

3° 


iDAoite. 

1.46705 
1.15589 


-1.87506 
— 1.88fi68 
—1.89848 


—1.79688 
—1.80546 

—1.81626 


-1.69897 
—1.70682 
—1.71441 


—1.57403 
—1.67975 
—1.58658 


—1.8 

—1.4 
-1.4 


a- 

4" 
5" 


0.1*7967 
0.95438 
0.75702 


—1.91062 
-1.92318 
—1.98618 


—1.82581 
—1.8.3660 
-1.84618 


—1.72285 
—1.78045 

—1.78878 


—1.69146 
—1.69743 

—1.00861 


—1.4 

—1.4 
—1.4 


6" 

r 

8° 


0.67735 
0.fl0983 
0.55117 


-1.94957 
—1.96347 
—1.97788 


-1.85705 
-1.80824 
—1.87978 


—1.74720 
—1.76586 
—1.76474 


-1.60969 
—1.61699 
-1.62241 


—1.4 
—1.4 

-1.4 


10° 

Il- 


0.4992a 
0.452fi6 
0.41032 


—1.90287 
0.00847 
0.02476 


—1.89170 
—1.90401 
-1.91677 


—1.77886 
-1.78322 
—1.79284 


-1.62896 
-1.63563 
-1.64246 


-1.4 

—1.4 
—1.4 


ia" 

13= 
14° 


0.87150 
0.33681 
0.80220 


0.04181 
0.05968 
0.07848 


—1.93000 
-1.94378 
—1.96808 


—1,80275 
-1.81297 


-1.64946 
-1.66661 
—1.66894 


—1.4 
—1.4 
-1.4 


15= 
16° 

ir 


0.27092 
24147 
0.21 S63 


0.09830 
0.11»28 
0.14154 


-1.97802 

— t.9H864 

11.00501 


-1.83448 

—1.84578 
—1.85744 


—1.67146 

—1.67919 
-1.68714 


—1.4 
—1.4 
—1.4 


18' 
30° 


0.18719 
0.16200 
0.13790 


0.16.^)27 
0.191166 
0.21796 


* 0.02220 
0.01(132 
0.06945 


—1.86961 
-1.882-28 
—1.89649 


—1.69638 

—1,70377 
—1.71248 


—1.4 
—1.4 
—1.4 


21» 

ago 


0.11479 
0.09256 
0.07112 


a24749 

0.279fil . 
0.31481 


o' 10130 
0.12433 


—1.90929 
—1.92374 
—1.98890 


-1.72149 
—1.78081 
—1.74047 


—1.4 
—1.4 
—1.5 


as- 


0.06039 
0.03030 
0.01079 


0.35372 
0.39716 
0.44628 


0.14902 
0.17662 
0.20444 


-1.96486 
-1.97168 
—1.98947 


—1.76061 

—1.76094 
-1.77180 


—1.5 
—1:5 


38° 


-1.99180 
—1.97330 
—1.95522 


0,50268 
0.56877 
064837 


0.28586 
0.27036 
0.80858 


0.00835 
0.02846 
0.04994 


—1.78314 

—1.79500 
—1.80742 


—1.5 
-1.5 

—1.5 


81° 
83° 


-1.98768 
-1.92020 
—1.90816 


0.74804 
O.RR070 
1,07782 


0.86186 

89981 
0.45661 


0.07299 
0.09785 
0.12479 


—1.82046 
—1.83418 
—1.84866 


—1.5 
—1.5 
—1.6 


83° 

84° 

85° 


-1.88645 

— 1.8(1998 

1.85874 


1 46196 


0.52117 

0.fiO036 
0.69987 


0.16417 
0.18643 
0.22215 


—1.86896 
—1.88020 


-1.6 






W 

81° 

88° 


-1.88771 

—1.82186 

1.80G16 




0.83298 
1.03202 


0.26208 
0,30725 

0.35900 


—1.91698 
-1.98671 












89° 


—1.79060 
-1.77516 






0.41972 
0.49241 


-1.98001 
0.00604 


















urn. 


lltoL 


11 to 1. 


lioL 


itol. 


Jl« 



TABLE TOX. 




LogaxithmB for Short Distance out 


Slope. 

1 

0° 
1° 

2° 




• 


8IBE SLOPE 






LEVEL. 


1} to 1. 


Utol. 


Itol. 


}tol. 


}tol. 


itol. 


Infinite. 
1.45706 
1.15589 


1.87506 
—1.86884 
—1.86289 


—1.79588 
—1.78651 
—1.77782 


—1.69897 
1.69146 
1.68406 


—1.57403 
—1.66838 
—1.66280 


—1.89794 
—1.89417 
—1.89042 


—1 .09091 
—1.09502 
—1.09814 


3° 

4° 
5° 


0.97957 
O.R5433 
0.76702 


1.84220 
—1.88174 
—1.82151 


1.76882 
—1.76949 
—1.76081 


1.67679 
—1.66962 
—1.66265 


1.65729 
—1.65188 
—1.64648 


—1.88671 
—1.88302 
—1.87985 


—1.09126 
—1.08988 
—1.08761 


6° 

V 
8° 


0.67786 
0.60988 
0.55117 


—1.81148 
—1.80164 
—1.79198 


1.74227 
—1.78887 
—1.72669 


—1.65567 

—1.64867 

1.64186 


—1.54108 
—1.58677 
—1.68051 


—1.87570 

1.87206 

—1.86846 


—1.08665 

—1.08878 

1.08191 


9° 
10° 
11° 


0.49926 
0.45265 
0.41082 


1.78249 
—1.77815 
—1.76894 


—1.71748 
—1.70987 
—1.70142 


—1.68612 

—1.62844 

1.62188 


—1.52628 
—1.62009 
—1.61498 


—1.86484 
—1.86126 
—1.86766 


—1.08005 
—1.07818 
—1.07680 


12° 
13° 
14° 


0.87160 
0.88661 
0.80220 


1.76487 
1.74592 
1.78708 


—1.69855 
—1.68577 
—1.67806 


1.61627 
1.60876 
1.60229 


—1.50979 
—1.50468 
—1.49958 


—1.86408 
—1.85050 
—1.84692 


1.07442 

—1.07254 

1.07065 


15° 

16° 

ir 


0.27092 
0.24147 
0.21868 


—1.72884 
—1.71969 
—1.71118 


—1.67042 
—1.66284 
—1.66582 


—1.59687 
—1.68948 
—1.68812 


1.49460 
—1.48948 
—1.48487 


—1.84884 
1.88976 
1.88616 


—1.06875 
—1.06684 
—1.06492 


18° 
19° 
20° 


0.18719 
0:16200 
0.18790 


1.70264 

1.69422 

—1.68686 


—1.64785 
—1.64042 
—1.68803 


—1.67678 
—1.57046 
—1.56417 


—1.47982 
—1.47427 
—1.46921 


—1.88266 
—1.82895 
—1.82588 


—1.06299 
—1.06105 
—1.05909 


21° 
22° 
23° 


0.11479 
0.09256 
0.07112 


—1.67766 

1.66981 

—1.66109 


—1.62667 
—1.61838 
—1.61102 


—1.65788 
—1.65159 
—1.64682 


—1.46416 
—1.46908 
—1.46400 


—1.82169 
—1.81808 
—1.81486 


—1.06711 

—1.05512 

1.05311 


24° 
25° 
26° 


0.06089 
0.08080 
0.01079 


—1.65291 
—1.64476 
—1.68661 


. —1.60872 
—1.59648 
—1.58914 


—1.58908 
—1.58274 
—1.62646 


1.44890 
—1.44878 
—1.48864 


—1.81065 
—1.80692 
—1.80317 


—1.05108 
1.04902 
1.04694 


21° 

28° 
29° 


1.99180 
1.97880 
1.95522 


—1.62849 
—1.62088 
—1.61226 


—1.68186 
—1.57456 
—1.66725 


—1.52018 
—1.61879 
—1.60748 


1.48848 

1.42828 

—1.42806 


—1.29988 

1.29666 

—1.29170 


—1.04484 
1.04271 
1.04066 


30° 
31° 
32° 


—1.98758 
—1.92020 
—1.90818 


•—1.60414 
—1.59601 
—1.68786 


1.66993 

1.65258 

—1.64519 


1.50104 
—1.49462 
—1.48816 


—1.41778 
—1.41247 
—1.40711 


—1.28780 
—1.28885 
—1.27986 


—1.08886 

—1.08618 

1.03887 


33° 
34° 
35° 

36° 
31° 

38° 

39° 
40° 


1.88646 
—1.86998 
—1.85374 

—1.88771 
—1.82186 
—1.80616 

1.79060 
—1.77616 


—1.67969 


1.68778 

1.53082 

—1.62282 

—1.61526 
—1.50764 
—1.49996 


1.48164 
—1.47508 
—1.46847 

—1.46179 
—1.46506 
—1.44824 

—1.44184 
—1.48486 


—1.40170 
—1.89624 
—1.89072 

—1.88518 
—1.87947 
—1.87874 

—1.86792 
—1.86202 


1.27582 
—1.27178 
—1.26767 

—1.26886 
—1.25908 
—1.26472 

—1.25080 
—1.24579 


—1.08157 
—1.02923 
—1.02686 

—1.02443 
—1.02195 
—1.01943 

—1.01684 
—1.01421 

• 


















fikpiL 


LKVIL 


IJtoL 


It to 1. 


Itol. 


ftol. 


}tol. 


Jtol. 
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TABLE XX. Logarithms for Lo 



^1 URL I litoL I IHol. I Itol. I ftoL 









Logarithms for Short Slope Distance. 




oiract 

a* 


SIDE SLOPE 




liVIL 


IJtoL 


IJtol. 


Itol. 


ftol. 


Jtol. 


itol. 




Infinite. 
1.46711 
1.16616 


—1.87606 
—1.86890 
—1.85316 


—1.79588 
—1.78667 
—1.77769 


—1.69897 
—1.69162 
—1.68438 


—1.57408 
—1.66845 
—1.66807 

« 


—1.89794 
—1.39423 
—1.89069 


—1.09691 
—1.09609 
—1.09840 




4* 

5» 


0.98017 
0.86689 
0.76867 


1.84279 

1.88280 

—1.82816 


1.76892 

—1.76066 

1.76246 


—1.67788 
—1.67068 
—1.66420 


—1.65788 
—1.55289 
—1.64809 


—1.88730 
—1.88407 
—1.38100 


—1.09186 
—1.09044 
—1.08917 




6^ 

r 

8° 


0.67974 
0.61808 
0.66641 


—1.81887 
—1.80489 
—1.79628 


—1.74466 
—1.78712 
—1.72984 


—1.66796 
—1.66192 
—1.64611 


—1.54846 
—1.53902 
—1.63476 


1.87808 
—1.87631 
—1.87269 


—1.08808 
—1.08703 
—1.08616 




10° 

11** 


0.60464 
0.46980 
0.41887 


—1.78787 
—1.77979 
—1.77200 


—1.72281 
—1.71602 
—1.70947 


—1.64050 
—1.68509 
—1.62988 


—1.68066 
—1.52674 
—1.52298 


1.37022 
—1.36789 
—1.36671 


—1.08648 

—1.08482 
—1.08486 




14° 


0.S8109 
0.84688 
0.81629 


—1.76447 
—1.76719 
—1.75017 


—1.70816 
—1.69704 
—1.69116 


—1.62486 
—1.62008 
—1.61689 


—1.61989 
—1.61696 
—1.61268 


—1.86867 
—1.86177 
—1.86001 


—1.08402 
■—1.08382 
—1.08876 




15° 
1«° 

tr 


0.28697 
26868 
0.28303 


—1.74389 
—1.73886 
—1.73068 


—1.68648 
—1.68000 
—1.67472 


—1.61092 
—1.60664 
—1.60252 


—1.60956 

—1.60669 

1.50878 


— 1.8688J& 
—1.85691 
—1.86667 

1 


—1.08881 
—1.08400 
—1.08483 




18° 
19° 
28° 


0.20899 
0.18638 
0.16492 


—1.72448 

—1.71865 
—1.71288 


—1.66964 

1.66476 

—1.66004 


—1.69867 
—1.59479 
—1.59118 


—1.50111 
—1.49860 
—1.49622 


, —1.85436 

—1.36328 

' —1.86284 


—1.08479 
—1.08588 
—1.08610 




ai° 

!»° 


0.14464 
0.12539 
0.10709 


-1.70741 
—1.70214 
—1.69706 


1.65662 

—1.66117 

1.64699 


—1.68772 
—1.58448 
—1.68129 


— 1.4940O 
— 1.4tl91 
—1.48997 


—1.36154 

—1.86086 

1.85038 


—1.08696 
—1.08796 
—1.08908 




^4° 
25° 
!»° 


0.08966 
0.07302 
0.06713 


—1.69218 
—1.68747 
—1.68295 


—1.64299 
—1.68916 
—1.68648 


—1.67880 
—1.67547 
—1.67278 


—1.48817 
—1.48651 
—1.48498 


—1.84992 
—1.84965 
—1.84951 


—1.09086 
—1.09175 
—1.09328 




W° 

28° 


0.04192 
0.02786 
0.01840 


—1.67861 
—1.67444 
—1.67044 


1.68198 

1.62868 

—1.62648 


—1.67026 
—1.66786 
—1.66661 


—1.48860 
—1.48286 
—1.48128 


—1.84950 
—1.84962 
—1.84988 


—1.09496 
—1.09677 
—1.09878 




80° 
81° 

39° 


00000 
—1.98718 
—1.97476 


—1.66661 
—1.66296 
—1.66944 


—1.62289 
—1.61951 
—1.61677 


—1.66851 
—1.66165 
—1.66978 


—1.48026 
—1.47940 
—1.47869 


—1.85027 
—1.86079 
—1.86144 


—1.10088 
—1.10307 
—1.10645 




88° 
84° 
85° 

86° 

87° 
88° 

8»° 
40^ 


—1.96286 
—1.96141 
—1.94038 

—1.92976 
—1.91951 
—1.90963 

—1.90010 
—1.89090 


—1.65610 


—1.61419 
—1.61176 
—1.60946 

—1.60780 
—1.60680 
—1.60848 


—1.66806 
—1.66651 
—1.66610 

—1.55884 
—1.56270 
—1.56170 

—1.55084 
—1.66011 


—1.47811 
—1.47767 
—1.47786 

—1.47717 
—1.47712 
—1.47721 

—1.47742 
—1.47777 


—1.86228 
—1.86816 
—1.86421 

—1.85640 
—1.35678 
—1.86819 

—1.86979' 
1.86164 


—1.10798 
—1.11066 
—1.11349 

—1.11647 
—1.11960 
—1.12289 

—1.12684 
—1.12995 
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Utol. 
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TABLE XXL 



Eighth Parts of Rectangular PriBma 



H. or B. 


1 


2 


S 


4 


6 


6 


7 


8 


9 


0.1 
0.2 
0.3 


0.046 
0.098 
0.189 


0.098 
0.186 
0.278 


0.189 
0.278 
0.417 


0.185 
0.870 
0.666 


0.281 
0.468 
0.694 


0.278 
0.666 
0.883 


0.824 
0.648 
0.972 


0.870 
0.741 
1.111 


0.417 
0.888 
1.260 


0.4 
0.5 
0.6 


0.186 
0.281 
0.278 


0.870 
0.468 
0.666 


0.666 
694 
0.888 


0.741 
0.926 
1.111 


0.926 
1.167 
1.889 


1.111 
1.889 
1.667 


1.296 
1.620 
1.944 


1.481 
1.852 
2.222 


1.667 
2.08S 
2.500 


0.7 
0.8 
0.0 


0.824 
0.870 
0.417 


0.648 
0.741 
0.888 


0.972 
1.111 
1.260 


1.296 
1.481 
1.667 


1.620 
1.862 
2.088 


1.944 
2.222 
2.500 


2.269 
2.698 
2.917 


2.593 
2.968 
8.888 


2.917 
8.8S8 1 
3.750 i 


1.0 
1.1 
1.2 


0.468 
0.609 
0.666 


0.926 
1.019 
1.111 


1.889 
1.628 
1.667 


1.852 
2.087 
2.222 


2.815 
2.646 
2.778 


2.778 
3.056 
8.888 


8.241 
8.666 
8.889 


8.704 
4.074 
4.444 


4.167 ; 
4.588 1 
5.0OO 


1.3 
1.4 
1.5 


0.602 
0.648 
0.694 


1.204 
1.296 
1.889 


1.806 
1.944 
2.088 


2.407 
2.698 
2.778 


8.009 
8.241 
8.472 


8.611 
8.889 
4.167 


4.218 
4.687 
4.861 


4.816 
6.185 
6.556 


6.417 
5.838 
6.250 


1.6 
1.7 

1.8 


0.741 
0.787 
0.888 


1.481 

1.674 
1.667 


2.222 
2.861 
2.600 


2.968 
8.148 
8.888 


8.704 
8.986 
4.167 


4.444 
4.722 
6.000 


6.185 
6.609 
6.888 


5.926 
6.296 
6.667 


6.667 
7.088 
7.600 


1.0 
2.0 
2.1 


0.880 
0.926 
0.972 


1.769 
1.862 
1.944 


2.689 
2.778 
2.917 


8.619 
8.704 
8.889 


4.898 
4.680 
4.861 


5.278 
6.656 
5.888 


6.167 
6.481 
6.806 


7.037 
7.407 
7.778 


7.917 
8.S83 

8.760 


2.2 
2.8 
2.4 


1.019 
1.066 
1.111 


2.087 
2.180 
2.222 


8.066 
8.194 
8.888 


4.074 
4.269 
4.444 


6.098 
6.824 
5.556 


6.111 
6.889 
6.667 


7.180 
7.464 
7.778 


8.148 
8.519 
8.889 


9.167 , 

9.588 
lO.OOO 


2.5 
2.6 
2.7 


1.167 
1.204 
1.260 


2.816 
2.407 
2.600 


8.472 
8.611 
8.760 


4.680 
4.816 
6.000 


5.787 
6.019 
6.250 


6.944 
7.222 
7.500 


8.102 
8.426 
8.760 


9.269 

9.630 

10.000 


10.417 
10.888 
11.250 


2.8 
2.0 
3.0 


1.296 
1.848 
1.889 


2.698 

2.686 
2.778 


8.889 
4.026 
4.167 


6.186 
6.870 
5.666 


6.481 
6.718 
6.944 


7.778 
8.066 
8.888 


9.074 
9.898 
9.722 


10.870 
10.741 
11.111 


11.667 
12.083 
12.500 


3.1 
8.2 
3.3 


1.436 
1.481 
1.628 


2.870 
2.968 
8.066 


4.806 
4.444 
4.688 


5.741 
5.926 
6.111 


7.176 
7.407 
7.689 


8.611 
8.889 
9.167 


10.046 
10.870 
10.694 


11.481 
11.852 
12.222 


12.917 
18.833 
13.750 


3.4 
8.5 
3.6 


1.674 
1.620 
1.667 


8.148 
8.241 
8.888 


4.722 
4.861 
5.000 


6.296 
6.481 
6.667 


7.870 
8.102 
8.888 


9.444 

9.722 

10.000 


11.019 
11.848 
11.667 


12.698 
12.968 
18.838 


14.167 
14.588 
15.000 


3.7 
8.8 
3.0 


1.718 
1.769 
1.806 


8.426 
8.619 
8.611 


5.189 
6.278 
6.417 


6.862 
7.087 
7.222 


8.565 
8.796 
9.028 


10.278 
10.656 
10.888 


11.991 
12.816 
12.689 


18.704 
14.074 
14.444 


16.417 
16.833 

16.250 


4.0 
4.1 

4.2 


1.862 
1.898 
1.944 


3.704 
8.796 
8.889 


6.666 
6.694 
6.888 


7.407 
7.698 
7.778 


9.269 
9.491 
9.722 


11.111 
11.889 
11.667 


12.968 
18.287 
18.611 


14.816 
16.185 
16.656 


16.667 
17.088 • 
17.500 


4.3 

4.4 
4J 


1.991 
2.087 
2.088 


8.981 
4.074 
4.167 


5.972 
6.111 
6.260 


7.968 
8.148 
8.888 


9.9*54 
10.186 
10.417 


11.944 
12.222 
12.600 


18.985 
14.259 
14.688 


15.926 
16.296 
16.667 


17.917 
18.833 
18.750 


4.6 
4.7 

4.8 


2.180 
2.176 
2.222 


4.269 
4.862 
4.444 


6.889 
6.628 
6.667 


8.619 
8.704 
8.889 


10.648 
10.880 
11.111 


12.778 
18.066 
18.888 


14.907 
16.231 
16.666 


17.087 
17.407 
17.778 


19.167 
19.583 
20.000 


4.0 
5.0 
5.1 


2-269 
2.816 
2.861 


4.687 
4.680 
4.722 


6.806 
6.944 
7.088 


9.074 
9.259 
9.444 


11.848 
11.674 
11.806 


18.611 
18.889 
14.167 


15.880 
16.204 
16.528 


18.148 
18.619 
18.889 


20.417 
20.838 
21.250 


5.2 
5.3 
5.4 


5.407 
2.464 
2.600 


4.816 
4.907 
6.000 


7.222 
7.861 
7.600 


9.630 

9.815 

10.000 


12.087 
12.269 
12.600 


14.444 
14.722 
16.000 


16.862 
17.176 
17.500 


19.269 
19.630 
20.000 


21.667 
22.083 
22.500 


5.5 
5.6 
5.7 


2.646 
2.698 
2.689 


6.098 
6.186 
6.278 


7.689 
7.778 
7.917 


10.186 
10.870 
10.656 


12.781 
12.968 
18.194 


15.278 
16.566 
16.888 


17.824 
18.148 
18.472 


20.870 
20.741 
21.111 


22.917 
28.833 
28.750 


5.8 
5.0 


2.685 
2.781 
2.778 


6.870 
6.468 
5.666 


8.066 
8.194 
8.888 


10.741 
10.926 
11.111 


18.426 
18.657 
18.889 


16.111 
16.889 
16,667 


18.796 
19.120 
19.444 


21.481 
21.852 
22.222 


24.167 
24 583 
25.000 


L«B. 


1 


2 


3 


4 


5 


6 


7 


8 


9 
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TABLE XXL 






Eighth Parts of Sectangular Prisms. 


i,«t 


1 


2 


3 


4 


6 


6 


7 


8 


1 
9 


6.1 
6.) 
6^ 


2.824 
2.870 
2.917 


5.648 
5.741 
5.888 


8.472 
8.611 
8.750 


11.296 
11.481 
11.667 


H.120 
14.352 
14.588 


16.944 
17.222 
17.600 


19.769 
20.098 
20.417 


22.598 
22.968 
28.838 


25.417 
25.833 
26.250 


6.4 
6.5 
6.6 


2.968 
8.009 
8.056 


5.926 
6.019 
6.111 


8.889 
9.028 
9.167 


11.852 
12.087 
12.222 


14.815 
15.046 
15.278 


17.778 
18.056 
18.888 


20.741 
21.065 
21.889 


28.704 
24.074 
24.444 


26.667 
27.088 
27.600 


6.7 
6.8 


8.102 
8.148 
8.194 


6.204 
6.296 
6.389 


9.806 
9.444 
9..588 


12.407 
12.598 
12.778 


16.509 
15.741 
15.972 


18.611 
18.889 
19.167 


21.718 
22.037 
22.861 


24.815 
26.185 
25.556 


27.917 
28.383 
28.760 


7.0 
7.1 
7.!i 


8.241 
8.287 
8.888 


6.481 
6.574 
6.667 


9.722 

9.861 

10.000 


12.968 
18.148 
18.888 


16.204 
16.485 
16.667 


19.444 
19.722 
20.000 


22.685 
28.009 
28.388 


25.926 
26.296 
26.667 


29.167 
29.688 
80.000 


7.6 
7.4 
7.5 


8.880 
8.426 
8.472 


6.759 
6.852 
6.944 


10.189 
10.278 
10.417 


18.519 
18.704 
18.889 


16.898 
17.130 
17.861 


20.278 
20.566 
20.888 


28.657 
28.981 
24.306 


27.087 
27.407 
27.778 


80.417 
80.838 
81.250 


7.6 
7.7 

7.8 


8.519 
8.665 
8.611 


7.087 
7.180 
7.222 


10.556 
10.694 
10.888 


14.074 
14.269 
14.444 


17.598 
17.824 
18.056 


21.111 
21.889 
21.667 


24.680 
24.964 
25.278 


28.148 
28.519 
28.889 


81.667 
82.088 
32.500 


7.6 
8.0 
8.1 


8.657 
8.704 
8.760 


7.815 
7.407 
7.500 


10.972 
11.111 
11.250 


14.680 
14.815 
15.000 


18.287 
18.519 
18.750 


21.944 
22.222 
22.500 


25.602 
25.926 
26.250 


29.259 
29.630 
80.000 


82.917 
38.883 
88.750 


8.) 
8J 
84 


8.796 
8.848 
8.889 


7.598 

7.685 
7.778 


11.889 
11.628 
11.667 


15.185 
15.870 
15.556 


18.981 
19.213 
19.444 


22.778 
28.056 
28.888 


26.574 
26.898 
27.222 


80.870 
80.741 
81.111 


84.167 
34.588 
85.000 


8.5 
8.6 
8.7 


8.985 
8.981 
4.028 


7.870 
7.968 
8.056 


11.806 
11.944 
12.088 


15.741 
15.926 
16.111 


19.676 
19.907 
20.189 


28.611 
28.889 
24.167 


27.546 
27.870 
28.194 


81.481 
81.852 
82.222 


85.417 
85.833 
86.260 


8.8 
8.6 
M 


4.074 
4.120 
4.167 


8.148 
8.241 
8.838 


12.222 
12.861 
12.500 


16.296 
16.481 

16.667 


20.870 
20.602 
20.888 


24.444 
24.722 
25.000 


28.519 
28.848 
29.167 


82.598 
82.968 
88.888 


86.667 
87.088 
87.500 


6.1 
6.) 
6.S 


4.218 
4.259 
4.306 


8.426 
8.519 
8.611 


12.689 
12.778 
12.917 


16.852 
17.087 
17!222 


21.065 
21.296 
21.528 


26.278 
25.556 
25.888 


29.491 
29.815 
80.139 


88.704 
84.074 
84.444 


87.917 
88.338 
88.750 


6.5 
6.6 


4.852 
4.898 
4.444 


8.704 
8.796 
8.889 


18.056 
18.194 
18.888 


17.407 
17.593 
17.778 


21.759 
21.991 
22.222 


26.111 
26.889 
26.667 


80.468 
80.787 
81.111 


84.816 
85.185 
85.556 


89.167 
89.588 
40.000 


6.7 

6.8 
M 


4.491 
4.537 
4.583 


8.981 
9.074 
9.167 


18.472 
18.611 
18.750 


17.968 
18.148 
18.888 


22.454 

22.685 
22.917 


26.944 
27.222 
27.600 


81.485 
81.769 
82.088 


35.926 
86.296 
36.667 


40.417 
40.888 
41.250 


16.6 
16.1 
16.) 


4.680 
4.676 
4.722 


9.259 
9.852 
9.444 


18.889 
14.028 
14.167 


18.519 
18.704 

18.889 


28.148 
28.880 
28.611 


27.778 
28.056 
28.838 


82.407 
82.781 
88.056 


87.087 
87.407 
87.778 


41.667 
42 083 
42.500 


16J 
16.4 
16.5 


4.769 
4.815 
4.861 


9.587 
9.680 
9.722 


14.806 
14.444 
14.588 


19.074 
19.259 
19.444 


28.848 
24.074 
24.806 


28.611 
28.889 
29.167 


88.880 
33.704 
84.028 


88.148 
88.519 
88.889 


42.917 
43.383 
43.760 


16.6 
10.7 
16.8 


4.907 
4.954 
5.000 


9.815 

9.907 

10.000 


14.722 
14.861 
15.000 


19.680 
19.815 
20.000 


24.587 
24.769 
25.000 


29.444 
29.722 
80.000 


84.852 
84.676 
35.000 


89.259 
89.630 
40.000 


44.167 
44.588 
46.000 


11.6 
11.1 


5.046 
5.098 
5.189 


10.098 
10.186 
10.278 


15.189 
15.278 
15.417 


20.185 
20.870 
20.556 


25.231 
25.468 
25.694 


80.278 
80.556 
80.888 


85.824 
85.648 
85.972 


40.870 
40.741 
41.111 


45.417 
45.888 
46.:i60 


11.9 
IIJ 
11.4 


5.185 
5.281 
5.278 


10.870 
10.468 
10.556 


15.556 
15.694 
15.888 


20.741 
20.926 
21.111 


25.926 
26.167 
26.889 


81.111 
81.889 
81.667 


86.296 
86.620 
86.944 


41.481 
41.852 
42.222 


46.067 
47.088 
47.500 


11.5 
11.6 
11.7 


6.824 
5.870 
5.417 


10.648 
10.741 
10.888 


15.972 
16.111 
16.260 


21.296 
21.481 
21.667 


26.620 
26.862 
27.088 


81.944 
82.222 
82.500 


87.269 
87.698 
87.917 


42.698 
42.968 
48.883 


47.917 
48.388 
48.760 


11.8 
114» 
IM 


5.468 
5.609 
5.556 


10.926 
11.019 
11.111 


16.889 
16.528 
16.667 


21.852 
22.087 
22.222 


27.815 
27.546 
27.778 


82.778 
88.056 
38.888 


88.241 
88.666 
88.889 


48.704 
44.074 
44.444 


49.167 
49.588 
50.000 


LtrB. 


1 


2 


8 


^ 


6 


6 


7 


8 


9 
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TABLE Z2L 



Eighth Farts of Bectangn] 



19.1 
13.9 
13.8 


6.802 
6.648 
6.694 


11.204 
11.236 
11.889 


16.806 
16.944 
17.083 


22.407 
22.698 
22.778 


2&009 

28.241 
28 472 


I2.I 
Vi.$ 

as 


5.741 
5.787 
5.8W 


11.481 

11.674 
H.«G7 


17.222 
17.861 

17.600 


22.988 
23.148 
28.B3S 


28,704 
28.986 1 
2B.167 


Its 


5.S80 
6.»26 
6.972 


11.759 
11.862 
11.944 


17.6S9 
17.778 
17.917 


28.519 

28.704 
23.889 


29.898 

29.680 
29.861 


1M 

13.1 
18.8 


6.019 

6.066 
6.111 


12.087 
12.180 

12.222 


18.066 
18.194 
18.888 


24.074 
24.269 
24.441 


80.093 

80.824 
80.666 


1 18J 
18^ 


6.157 
6 204 

6.360 


12.815 
12.407 
12.500 


18.472 

18.611 
18.750 


24.680 
24.816 
26.000 


80.787 
81.019 
81.260 


18.6 

tu 

13.8 


B.296 
6.S4S 
8.38B 


12.598 
12.685 
12.778 


19'028 
19.167 


25.186 
25.870 
25.566 


31.481 
81.713 
31.944 


18J 
H.« 
U.1 


6.486 

6.4S1 
6.628 


12.870 
12.968 

18.066 


19.806 
19.444 
19.588 


25.741 
25.926 
26.111 


82,176 
82.407 
82.689 


14.9 
lU 


6.ET4 
6.620 
6.667 


18.148 
13.241 
18.388 


19.722 
19.861 
20.000 


26.296 
26.481 
26.687 


32.870 
88.102 
38.888 


14J 
14J 


6.718 

6.76B 
6.806 


18.426 
18.519 
18.611 


20.139 
20.278 
20.417 


26.662 
27.037 
27.222 


38.666 
83.796 
84.028 


14.8 
14J) 
ISA 


6.852 
6.898 
6.944 


18.704 

18.796 
18.889 


20.658 
20.694 
20.888 


27.407 
27.698 
27.778 


84.259 
84.491 
84.722 


19,1 

15.S 
ISJ 


6.991 
7.087 
7.088 


18.981 
14.074 
14.167 


20.972 
21.111 
21.250 


27.968 
28.148 
28.888 


84.954 
86.185 
86.417 


1S.4 
15J 


7.180 

7.176 
7.222 


14.269 
14.852 
14.444 


21.889 
21.528 
21.667 


28.519 
28.704 

28.889 


86.648 
86.880 
86.111 


1S.9 


7.269 
7.815 
7.861 


14.537 
14.630 
14.722 


21.806 
21.944 
22.088 


29.074 
29.269 
29.444 


86.843 

86.674 
86.806 


IM 
16.1 
16.9 


7.407 
7.454 
7.600 


14.816 
14.907 
16.000 


22.222 
22.861 
22.600 


29.680 

29.815 
EO.OOO 


37.087 
37.269 

87.600 


16J 
16.4 
16J 


7.646 
7.698 
7.689 


16.098 
16 186 
16.278 


22.689 
22.778 
22.917 


80.185 
80.870 
80.556 


87.781 
37.968 
88.194 


16.6 
16.1 
16.8 


7.685 
7.781 

7.778 


15.870 
15.468 
15.556 


23.056 
28.194 
28.883 


80.741 
80.9^6 
81.111 


88,426 
88.657 
88.889 


16.0 

n.6 
ll.t 


7.824 
7.870 
7.917 


16.648 
15.741 
15.833 


28,472 
28.611 
23.760 


31.296 
81.481 
31.667 


89.120 
89.852 
89.688 


n.9 

114 


7.968 
8.009 
8.056 


16.926 
16.019 
16.111 


28.8B9 
24.028 
24.167 


81.862 
82.037 
32.222 


39.815 

40.046 
40.278 


ilJi 

lis 

n.7 


S.102 
8.148 
8.194 


16.204 

16.296 
16.889 


24.806 
24.444 

24.688 


82.407 
82.698 
32.778 


40.509 
40.741 
40.972 


11.8 

1 ilJ 


8.241 

8.287 
8.888 


16.481 

16.674 
16.687 


24.722 
24.861 
26.000 


82.968 
38.148 
8S.S88 


41.204 
41.486 
41.667 



83.611 

88.889 
84.187 


89.218 
89.637 
89.861 


44.8 
45.1 
45.5 




84.444 

84.722 
86.000 


40.186 
40.609 
40.883 


45.!> 
46.2 
46.6 




86.278 
86.656 
86.888 


41.167 
41.481 
41.806 


47.0 

47.41 
47.T 




86.111 
86.889 

86.667 


42.180 
42.454 
42.778 


48.1 
48.6 
48.ft 




86.944 
87.222 
87.600 


43.102 
48.426 
48.750 


49.2 
49.6 
50.0 




87.778 
88.056 
88.888 


44.074 
44.398 
44.722 


50.5' 
60.7 
51.1 




88.611 
88.889 
89.167 


46.046 
46.870 
46.694 


51.4 
51.8 
52.2 




89.444 

89.722 
40.000 


46.019 
46.348 

46.667 


62.6' 
52.9 
63.8: 




40.278 
40.566 
40.888 


46.991 

47.816 
47.689 


5S.7I 

64.0 
64.4' 




41.111 
41.889 
41.667 


47.968 
48.287 
48.611 


64.8 
55. i; 

65.& 




41.944 

42.222 
42.500 


48 936 
49.269 

49.883 


65.» 

66.2' 
66.6 




42.778 
43.066 
48.883 


49.907 
60.231 
50.556 


67.ft 
67.4 
67.7 




48.611 
48.889 
44.167 


50.880 
61.204 
61.528 


68.1 
68.6 
88.S 




44.444 

44.722 

45.000 


51.862 
62.178 
62.600 


69.2 
60.6 
60.0 




45.278 

45.666 
45.838 


62.824 
63.148 
63.472 


60.8.. 

60.741 
61.111 


63.760 


46.111 
46.380 
46.667 


68.796 
64.120 
64.444 


61.481 

61.852 
62.222 


69.167 
69-688 
70.000 


46.944 
47.222 
47.600 


64.709 
55.093 
65.417 


62.698 
62.968 
63.888 


70.417 
70.838 
71.260 


47.778 
48.066 
48.388 


65.741 
66.068 

56.389 


68.704 
64.074 
64.444 


71.687 
72.08* 
72.600 


48.611 
48.889 
49.167 


66.718 
57.087 
57.361 


64.816 
66.185 
65.686 


72.917 
78.760 


49.444 

49.722 
60.000 


67.685 
58.009 
58.888 


85.926 
66.296 

66.667 


74.167 
74.688 
75.000 


e 


7 


8 


9 



TABLE XXI. 






Eighth Parts of Bectangolar Prisms. 


i,0it 


1 


2 


3 


4 


6 


6 


7 


8 


• 

9 


18.1 
18.2 
18.8 


8.880 
8.426 
8.472 


16.759 
16.852 
16.944 


26.189 
25.278 
25.417 


83.619 
88.704 
33.889 


41.898 
42.130 
42.361 


60.278 
60.566 
50.888 


58.657 
58.981 
69.806 


67.087 
67.407 
67.778 


76.417 
75.883 
76.260 


18.4 
18.5 
18.6 


8.519 
8.566 
8.611 


17.087 
17.180 
17.222 


26.666 
26.694 
25.888 


84.074 
34.269 
84.444 


42.698 
42.824 
48.066 


61.111 
51.889 
61.667 


69.680 
69.964 
60.278 


68.148 
68.519 
68.889 


76.667 
77.088 
77.600 


18.7 
18.8 
18.0 


8.657 
8.704 
8.750 


17.815 
17.407 
17.500 


25.972 
26.111 
26.260 


34.630 
84.816 
36.000 


48.287 
43.619 
48.750 


51.944 
62.222 
62.500 


60.602 
60.926 
61.250 


69.269 
69.680 
70.000 


77.917 
78.838 
78.760 


10.1 
10.2 


8.796 

8.843 
8.889 


17.593 
17.685 
17.778 


26.889 
26.628 
26.667 


85.185 
86.870 
85.556 


48.981 
44.213 
44.444 


52.778 
58.066 
58.383 


61.574 
61.898 
62.222 


70.870 
70.741 
71.111 


79.167 
79.688 
80.000 


10.3 
10.4 


8.985 
8.981 
9.028 


17.870 
17.963 
18.056 


26.806 
26.944 
27.088 


85.741 
35.926 
86.111 


44.676 
44.907 
45.189 


58.611 
68.889 
64.167 


62.646 
62.870 
68.194 


71.481 
71.862 
72.222 


80.417 
80.833 
81.250 


10.6 
10.7 
10.8 


9.074 
9.120 
9.167 


18.148 
18.241 
18.888 


27.222 
27.861 
27.600 


86.206 
86.481 
86.667 


45.870 
46.602 
46.888 


54.444 
64.722 
66.000 


63.519 
63.848 
64.167 


72.598 
72.963 
73.883 


81.667 
82.088 
82.600 


10.0 
20.0 
204 


9.218 
9.259 
9.806 


18.426 
18.519 
18.611 


27.689 
27.778 
27.917 


86.852 
87.037 
87.222 


46.065 
46.296 
46.528 


55.278 
56.666 
56.833 


64.491 
64.815 
66.189 


78.704 
74.074 
74.444 


82.917 
83.388 
83.760 


20.2 
20.8 
20.4 


9.852 
9.898 
9.444 


18.704 
18.796 
18.889 


28.066 
28.194 
28.333 


87.407 
87.693 
87.778 


46.769 
46.991 
47.222 


56.111 
56.389 
56.667 


66.463 
65.787 
66.111 


74.816 
76.186 
75.656 


84.167 
84.688 
86.000 


20.5 
20.6 
20.7 


9.491 
9.587 
9.583 


18.981 
19.074 
19.167 


28.472 

28.611 
28.760 


87.968 
88.148 
88.833 


47.454 

47.686 
47.917 


56.944 
57.222 
57.600 


66.435 
66.769 
67.083 


76.926 
76.296 
76.667 


86.417 
85.883 
86.260 


20.8 
20.0 
21.0 


9.680 
9.676 
9.722 


19.259 
19.852 
19.444 


28.889 
29.028 
29.167 


38.619 
38.704 
88.889 


48.148 
48.380 
48.611 


67.778 
68.056 
68.338 


67.407 
67.731 
68.056 


77.087 

77.407 
77.778 


86.667 
87.083 
87.600 


21.1 
21.2 
21J 


9.769 
9.815 
9.861 


19.687 
19.630 
19.722 


29.806 

29.444 
29.683 


89.074 
39.269 
89.444 


48.843 
49.074 
49.806 


58.611 
58.889 
59.167 


68.880 
68.704 
69.028 


78.148 
78.619 
78.889 


87.917 
88.833 
88.750 


21^ 
21.5 
2141 


9.907 

9.954 

10.000 


19.816 
19.907 
20.000 


29.722 
29.861 
80.000 


89.630 
39.816 
40.000 


49.587 
49.769 
60.000 


59.444 
69.722 
60.000 


69.862 
69.676 
70.000 


79.259 
79.630 
80.000 


89.167 
89.688 
90.000 


21.7 
21.8 
21J» 


10.046 
10.098 
10.189 


20.093 
20 186 
20.278 


30.189 
80.278 
30.417 


40.186 
40.870 
40.666 


60.231 
60.463 
50.694 


60.278 
60.656 
60.838 


70.324 
70.648 
70.972 


80.870 
80.741 
81.111 


90.417 
90.838 
91.260 


22JI 
22.1 
22.2 


10.185 
10.231 
10.278 


20.870 
20.463 
20.556 


80.566 
80.694 
30.888 


40.741 
40.926 
41.111 


50.926 
61.167 
61.389 


61.111 
61.889 
61.667 


71.296 
71.620 
71.944 


81.481 
81.862 
82.222 


91.667 
92.083 
92.600 


22J 
224 
224 


10.824 
10.870 
10.417 


20.648 
20.741 
20.838 


30.972 
81.111 
81.250 


41.296 
41.481 
41.667 


61.620 
61.862 
62.088 


61.944 
62.222 
62.600 


72.269 
72.693 
72.917 


82.593 
82.963 
83.888 


92.917 
93.833 
93.760 


22.6 
22.7 

22.8 


10.468 
10.509 
10.556 


20.926 
21.019 
21.111 


81.889 
31.528 
81.667 


41.862 
42.087 
42.222 


52.815 
62.646 
52.778 


62.778 
68.056 
68.833 


73.241 
78.565 
78.889 


83.704 
84.074 
84.444 


94.167 
94.583 
96.000 


22.0 

28.1 


10.602 
10.648 
10.694 


21.204 
21.296 
21.389 


31.806 
81.944 
82.088 


42.407 
42.698 
42.778 


58.009 
58.241 
68 472 


63.611 
68.889 
64.167 


74.213 
74.687 
74.861 


84.816 
86.186 
85.566 


95.417 
95.883 
96.260 


28.2 
28.8 
28.4 


10.741 
10.787 
10.838 


21.481 
21.674 
21.667 


82.222 
82.861 
82.600 


42.963 
48.148 
48.383 


53.704 
63.985 
54.167 


64.444 
64.722 
65.000 


75.185 
76.609 
76.838 


86.926 
86.296 
86.667 


96.667 
97.083 
97.500 


28j; 
284^ 
28.7 


10.880 
10.926 
10.972 


21.769 
21.862 
21.944 


82.639 
82.778 
82.917 


48.519 
48.704 
43.889 


54.898 
54.680 
64.861 


65.278 
65.666 
66.888 


76.167 
76.481 
76.806 


87.087 
87.407 
87.778 


97.917 
98.383 
98.760 


28.8 
28.0 
24.0 


11.019 
11.065 
11.111 


22.087 
22.180 
22.222 


88.056 
88.194 
38.833 


44.074 
44.259 
44.444 


65.098 
56.824 
65.656 


66.111 
66.389 
66.667 


77.180 
77.464 

77.778 


88.148 
88 519 
88.889 


99.167 

99 583 

100.000 


Lff B. 


1 


2 


8 


4 


6 


6 


7 


8 
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TABU 


XXL 






I 


aghth 


Farts 


fBecta 


.ngnlar 


Prismi. 




11.1GT 

11.204 
11.260 


22.816 
22.407 
22.500 


88.472 
SS.611 
88.760 


44.880 
44.816 
45.000 


66.787 
56.019 
68.250 


66.944 
67.222 
67.500 


78,102 
78.426 
78.750 


89.269 
89.680 
90.000 


100.417 1 
100.838 1 

101.260 ; 


S4.3 


11.298 
I1.S43 
11.889 


22.698 

22.685 
22.778 


88.889 

84.028 
84.167 


45.186 
45.870 
46.066 


66.481 
66.718 
66.944 


67.778 
68.066 
68.888 


78.074 
79.898 
79.722 


B0.870 
90.741 
91,111 


101.667 
102.088 
102.500 




11. «6 
11.481 

11528 


22.870 
22.968 
28.056 


84.806 
84.444 
84.588 


45.741 
46.928 
46.111 


67-176 

67.407 
57.689 


68.611 
68.889 
69.167 


80.046 

80.870 
80,694 


91.481 

B1.8&> 
92,222 


102,917 
108.8S3 
108.750 


95Jt 
35.1 

as.) 


n.5-4 

11.820 

ii.aeT 


28.148 
28.241 
28.888 


84.722 
84.861 
85.000 


46.206 
46.481 

46.667 


67.870 

68.102 
68.888 


69.444 

69.722 
70.000 


81.019 
81 .848 

81.067 


92.593 
92,9(18 
B8.SSS 


104.167 
104.683 
106.U00 


S5.S 


11.718 
ll.IoB 

H.eo« 


28.426 
28.619 
28,611 


SS.1S9 
35.278 
86.417 


46.862 
47.087 
47.222 


68.665 
es.7tt6 
59.028 


70.278 
70.566 
70.888 


81.991 
82.815 

62.889 


98,704 
94,074 
94.444 


105.417 
106.683 
106.250 


S54 


11.862 

11.898 
11.944 


28.704 
28.796 

23.889 


86.666 
S6.6ft4 
86.888 


47.407 
47.698 
47.778 


59.259 
59.491 
69.722 


71,111 
71.889 
71.667 


82.968 
88.287 
88.611 


94,816 
96.165 
96.666 


106.667 
107.063 
107.600 


95.* 
96.1 


11.991 
12.087 
12.1)88 


28.081 
24.074 
24.167 


66.973 
86.111 
86.260 


47.968 
48.148 
48.888 


59.964 
60.186 
60.417 


71,644 
72.222 
72.600 


63,985 
64,269 
84.688 


95.926 

96.296 
96,667 


107.917 
108.888 ' 
1O8.760 


set 
aM 


12.180 
12.176 
12.222 


24.269 
24.852 
24.444 


86.889 

86.528 
86.667 


4S.G19 

48.704 
48.889 


60.648 

60.880 
61.111 


72.778 
78,058 
78.888 


84.807 
86,281 
85.566 


97.087 
87.407 
87.778 


109,167 
109.688 
1IU.0OO 


36.5 
a6J( 

a&i 


12.269 
12.815 
12 861 


24.587 
24.680 
24.722 


86.806 
86.944 

87.088 


49.074 
49.269 

40.444 


61.848 
61.674 

61.806 


78.611 
78.889 
74,187 


86.660 
66.204 
86.628 


86.148 
98.619 

86.669 


110.417 
110,888 , 
111,250 


36.8 
9IA 


12.407 
12.464 
12.600 


24.816 
24.907 

26.000 


87.222 
87.861 

87.600 


49.680 
49.815 
60.000 


62.087 
62.269 
62.600 


74.444 

74.722 
76.000 


86.662 
87.176 
87.500 


99,259 
99.680 
100.000 


111.667 
112.083 
112.500 


81.1 

aw 
ai.1 


12.546 

12.698 
12.688 


36:098 
26.185 

26.278 


S7.6S9 

87.778 
87.917 


60.186 
60.870 
50^66 


62.781 
62.968 
68.194 


75.278 
76,656 
75.888 


87.624 
88.143 
88.472 


100.870 
100.741 
101.111 


112.917 
118.883 

111.750 


ex.* 
ai.e 


12.686 
12.781 
12.778 


25.870 
26.468 
25:566 


88.066 
88.194 
88.688 


60.741 
50.926 
51.111 


68.426 

68.667 
68.689 


76.111 

76,889 
76.687 


88.796 
89.120 
89.444 


101.461 
101.852 

102.222 


114.167 ' 
114.581 1 
115.000 


91.1 
9IJ> 


12.824 

12.870 
12.«17 


25.648 
26.741 
25.888 


88.472 

88.611 
88.760 


61,296 
51.481 

61.687 


64.120 
64,852 
64.688 


76,944 

77,222 
77.600 


89.709 

B0.098 
90.417 


102.598 

102,968 
108,888 


116.417 
116.833 , 
116.260 


38JI 
98.1 

98.3 


12.968 
18.009 
18.066 


25.926 
26.019 
26.1 It 


88.889 
8B.028 
89.167 


51.862 
52.087 
52.222 


64.816 

66.046 
66.278 


77,778 
78,066 
78.888 


90,741 

91.066 
91.889 


108.704 

104.074 
104.444 


11R667 ' 
1I7.08S ' 
117.500 


38J( 

98.4 
98.5 


18.102 
13.148 
13.194 


26.204 
26.296 
26.889 


89.806 
89.444 
89.688 


62.407 
52.698 
62.778 


66,609 
66,741 

65.972 


78.611 
78,889 
79.167 


91.713 
92.037 
92.861 


104.815 
105.185 
106.566 


117.817 
118.383 
118.750 


98.6 

98.1 
98.8 


18.241 
18.287 
18.888 


26.481 
26.6T4 
26.667 


89.722 
S9.8U1 
40.000 


52.968 

68.148 
68.888 


66.204 
66.485 
66.667 


79.444 
79.722 

6a 000 


92.686 
93,009 
88.8SS 


105.926 
106.286 
106.007 


1191167 
119.683 
120.000 


98J) 

90.1 


18.880 

18.428 
18.472 


26.769 
26.862 
26.944 


40.189 
40.278 
40.417 


68.619 
68.704 

58.889 


66,896 
67,180 
67,861 


80.278 
80.666 
80.888 


98,667 
98,981 
94.806 


107.087 
107,407 
107.778 


12Qi417 
120.833 
121.2W 


*».9 

! 9».S 
9IU 


18.619 
18.665 

18.611 


27.087 
27.180 
27.222 


40.656 
40.694 
40.888 


54.074 
54.269 
54.444 


67.598 
67.824 
68.066 


81, Ul 

81.889 
81.667 


94.680 
94.964 
95.278 


108.148 
108.510 
108.888 


121.667 
122.083 
121600 


91.5 
3B.1 


18.667 
18.704 
18.750 


27.815 
27.407 

27.600 


40.972 
41.111 
41.260 


54.680 

54.815 
55.000 


68.287 
68.619 

68,760 


81,944 

82.222 
82.600 


95.602 
95.926 
96.250 


109.250 
109.680 
110.000 


122.917 
128.833 
128.760 




18.796 
18.848 
18.889 


27.698 
27.685 
27.778 


41.889 
41.628 
41.667 


56.185 
66.870 
56.656 


68.981 
60.218 
69.444 


82.778 
88,066 
68.888 


96.574 
96,898 
97.222 


110,870 
110.741 

ni.iii 


12t.l«: 
124.683 
125.000 



TABLE XXI. 



Eighth Farts of Bectangnlar FriBins. 



L«B. 


1 


80.1 
80.9 
80.8 


18.986 
18.981 
14.028 


80.4 
80.5 
9M 


14.074 
14.120 
14.167 


80.7 
80.8 
80.9 


14.218 
14.259 
14.806 


ZtA 
81.1 
81.9 


14.862 

14.898 

' 14.444 


81.8 
81.4 
81J» 


14.491 
14.587 
14.588 


8141 
81.7 
81.8 


14.680 
14.676 
14.722 


814» 
89.0 
89.1 


14.769 
14.815 
14.861 


89.9 
894 
89.4 


14.907 
14.954 
15.000 


894 
89.6 
89.7 


15.046 
15.098 
15.189 


894 
894 
884 


15.185 
15.281 
16.278 


88.1 
88.9 
884 


15.824 
15.870 
15.417 


88.4 
884 
884 


15.468 
15.509 
15.556 


88.7 
884 
884 


15.602 
15.648 
15.694 


844 
84.1 
84.9 


16.741 
16.787 
15.888 


844 
UA 
844 


15.880 
15.926 
15.972 


844 
84.7 
844 


16.019 
16.065 
16.111 


844 
854 
85.1 


16.157 
16.204 
16.250 



86.9 

854 
8&4 

864 

86.0 
86.7 

86.8 
854 
804 



16.296 
16.848 
16.889 

16.486 
16.481 
16 528 

16.574 
16.620 
16.667 



27.870 
27.963 
28.056 

28.148 
28.241 
28.888 

28.426 
28.519 
28.611 

28.704 
28.796 
28.889 

28.981 
29.074 
29.167 

29.259 
29.852 
29.444 

29.587 
29.680 
29.722 

29.815 
29.907 
80.000 

80.098 
80 185 
30.278 

80.870 
80.468 
80.566 

80.648 
80.741 
80.888 

80.926 
81.019 
81.111 

81.204 
31.296 
81.889 

31.481 
81.574 
81.667 

81.759 
81.852 
81.944 

82.037 
82.180 
82.222 

82.315 
32.407 
82.500 

82.593 
82.685 
82.778 

82.870 
82.968 
88.056 

33.148 
83.241 
38.388 



2 



3 


4 


41.806 
41.944 
42.083 


55.741 
55.926 
56.111 


42.222 
42.361 
42.500 


56.296 
56.481 
56.667 


42.689 
42.778 
42.917 


56.852 
57.087 
57.222 


43.056 
43.194 
43.333 


57.407 
57.593 
57.778 


48.472 
43.611 
48.750 


57.968 
58.148 
58.883 


48.889 
44.028 
44.167 


58.519 
68.704 
58.889 


44.806 
44.444 
44.588 


59.074 
59.259 
59.444 


44.722 
44.861 
45.000 


59.680 
59.815 
60.000 


45.189 
45.278 
45.417 


60.185 
60.870 
60.556 


45.656 
46.694 
45.838 


60.741 
60.926 
61.111 


45.972 
46.111 
46.250 


61.296 
61.481 
61.667 


46.889 
46.528 
46.667 


61.852 
62.087 
62.222 


46.806 
46.944 
47.088 


62.407 
62.598 
62.778 


47.222 

47.861 
47.500 


62.963 
68.148 
68.838 


47.639 
47.778 
47.917 


68.519 
68.704 
68.889 


48.056 
48.194 
48.338 


64.074 
64.259 
64.444 


48.472 
48.611 
48.750 


64.680 
64.815 
65.000 


48.889 
49.028 
49.167 


65.185 
65.870 
65.556 


49.306 
49.444 
49.588 


65.741 
65.926 
66.111 


49.722 
49.861 
50.000 


66.296 
66.481 
66.667 


8 


4 



69.676 
69.907 
70.139 

0.870 
0.602 
0.838 

1.065 
1.296 
1.528 

1.759 
1.991 
2.222 

2.454 
2.685 
2.917 

8.148 
8.380 
3.611 

8.848 
4.074 
4.806 

4.587 
4.769 
5.000 

5.231 
5.468 
5.694 

5.926 
6.157 
6.889 

6.620 
6.852 
7.088 

7.815 
7.546 

7.778 

8.009 
8.241 
8.472 

8.704 
8.935 
9.167 

9.398 
9.630 
9.861 

80.093 
80.324 
80.556 

80.787 
81.019 
81.250 

81.481 
81.718 
81.944 

82.176 
82.407 
82.639 

82.870 
83.102 
88.833 



6 



83.611 
83.889 
84.167 

84.444 
84.722 
85.000 

85.278 
85.556 
85.833 

86.111 
86.389 
86.667 

86.944 
87.222 
87.500 

87.778 
88.056 
88.838 

88.611 
88.889 
89.167 

89.444 
89.722 
90.000 

90.278 
90.556 
90.833 

91.111 
91.389 
91.667 

91.944 
92.222 
92.500 

92.778 
93.056 
98.333 

98.611 
93.889 
94.167 

94.444 
94.722 
95.000 

95.278 
95.556 
95.883 

96.111 
96.389 
96.667 

96.944 
97.222 
97.500 

97.778 
98.056 
98.383 

98.611 
98.889 
99.167 

99.444 

99.722 

100.000 

6 



97.546 
97.870 
98.194 

98.519 
98.843 
99.167 

99.491 

99.815 

100.139 

00.468 
00.787 
01.111 

01.435 
01.759 
02.083 

02.407 
02.731 
03.056 

03.380 
08.704 
04.028 

04.352 
04.676 
05.000 

05.824 
05.648 
05.972 

06.296 
06.620 
06.944 

07.269 
07.503 
07.917 

08.241 
08.565 
08.889 

09.218 
09.537 
09.861 

10.185 
10.509 
10.838 

11. '57 
11.481 
11.806 

12.180 
12.454 
12.778 

13.102 
13.426 
13.750 

14.074 
14.398 
14.722 

15.046 
15.870 
15.694 

16.019 
16.343 
16.667 



8 



11.481 
11.852 
12.222 

12.593 
12.963 
13.883 

13.704 
14.074 
14.444 

14.815 
15.185 
15.556 

15.926 
16.296 
16.667 

17.087 
17.407 
17.778 

18.148 
18.519 
18.889 

19.259 
19.630 
20.000 

20.870 
20.741 
21.111 

21.481 
21.852 
22.222 

22.593 
22.968 
23.333 

28.704 
24.074 
24.444 

24.815 
25.185 
25.556 

25.926 
26.296 
26.667 

27.087 
27.407 
27.778 

28.148 
28 519 
28.889 

29.259 
29.680 
30.000 

80.370 
80.741 
31.111 

31.481 
31.852 
82.222 

82.593 
32.963 
88.383 

8 



9 



125.417 
125.833 
126.250 

126.667 
127.088 
127.500 

127.917 
128.333 
128.750 

129.167 
129.583 
180.000 

180.417 
180.833 
131.250 

131.667 
132.083 
182.500 

182.917 
133.383 
138.750 

184.167 
134.583 
135.000 

185.417 
185.833 
136.260 

186.667 
187.083 
187.500 

187.917 
188.338 
188.750 

189.167 
189 583 
140.000 

140.417 
140.833 
141.260 

141.667 
142.083 
142.500 

142.917 
143.383 
143.760 

144.167 
144.583 
146.000 

145.417 
145.833 
146.250 

146.667 
147.083 
147.500 

147.917 
148.333 
148.750 

149.167 
149.588 
150.000 

9 
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TABLE XXL 



Eighth Parts of Bectangnlar Priraui. 



l.«r I. 



8e.i 

84^5 

36.7 
8(L8 
86.9 

87.0 
87.1 
87.2 

87.8 
87.4 
87.5 

87.6 
87.7 
87.8 

87.9 
88.0 
88.1 

88.9 
883 

88.4 

88.5 
88.6 

88.7 

88.8 
88.9 

89.1 
89.3 
89.8 

89.4 
89.5 
89.6 

89.7 
89.8 
89.9 

40.0 
40.1 
40.2 

40JI 
40.4 
40J» 

40.6 
40.7 
40.8 

40.9 
41.0 
41.1 

41.2 
4U 
41.4 

41.5 
41.6 
41.7 

41.8 
41.9 
42il 



H. or«B. 



16.718 
16.769 
16.806 

16.862 
16.898 
16.944 

16.991 
17.087 
17.088 

17.180 
17.176 
17.222 

17.269 
17.816 
17 861 

17.407 
17.464 
17.600 

17.646 
17.693 
17.689 

17.686 
17.731 
17.778 

17.824 
17.870 
17.917 

17.968 
18.009 
18.066 

18.102 
18.148 
IB. 194 

18.241 
18.287 
18.383 

18.380 
18.426 
18.472 

18.619 
18.666 
18.611 

18.667 
18.704 
18.760 

18.796 
18.843 
18.889 

18.986 
18.981 
19.028 

19.074 
19.120 
19.167 

19.218 
19.259 
19.306 

19.362 
19.898 
19.444 



88.426 
83.&19 
83.611 

83.704 
88.796 
88.889 

83.981 
84.074 
84.167 

34.269 
84.362 
34.444 

34.587 
34.630 
34.722 

34.816 
84.907 
36.000 

36.098 
86.186 
86.278 

36.370 
36.468 
36.666 

86.648 
86.741 
86.838 

35.926 
86.019 
36.111 

86.204 
86.296 
86.389 

36.481 
86.674 
86.667 

36.759 
36.862 
36.944 

87.037 
37.130 
87.222 

37.316 
37.407 
87.600 

87.698 
87.686 
87.778 

37.870 
87.968 
88.056 

38.148 
38.241 
88.888 

88.426 
88.519 
88.611 

88.704 
88.796 
88.889 



8 



60.139 
60.278 
60.417 

60.666 
60.694 
60.838 

60.972 
61.111 
61.260 

61.389 
61.528 
61.667 

61.806 
51.944 
52.088 

62.222 
62.361 
52.500 

62.689 
62.778 
52.917 

68.056 
58.194 
68.333 

68.472 
53.611 
53.760 

63.889 
64.028 
64.167 

54.306 
64.444 
64.583 

64.722 
54.861 
56.000 

66.189 
56.278 
56.417 

66.556 
55.694 
55.883 

66.972 
66.111 
56.260 

66.389 
66.628 
66.667 

56.806 
56.944 
67.083 

67.222 
57.361 
57.600 

67.689 
67.778 
67.917 

68.066 
58.194 
68.388 



4 



2 



8 



66.862 
67.087 
67.222 

67.407 
67.598 
67.778 

67.963 
68.148 
68.383 

68.619 
68.704 
68.889 

69.074 
69.269 
69.444 

69.630 
69.816 
70.000 

70.186 
70.370 
70.556 

70.741 
70.926 
71.111 

71.296 
71.481 
71.667 

71.862 
72.087 
72.222 

72.407 
72.693 
72.778 

72.968 
78.148 
73.383 

78.619 
78.704 

78.889 

74.074 
74.269 
74.444 

74.680 
74.816 
75.000 

76.186 
76.870 
76.566 

75.741 
75.926 
76.111 

76.296 
76.481 
76.667 

76.852 
77.037 
77.222 

77.407 
77.698 
77.778 



88.666 
83.796 
84.028 

84.269 
84.491 
84.722 

84.964 
85.186 
86.417 

86.648 
86.880 
86.111 

86.348 
86.674 
86.806 

87.087 
87.269 
87.500 

87.781 
87.963 
88.194 

88.426 
88.657 
88.889 

89.120 
89.352 
89.583 

89.815 
90.046 
90.278 

90.609 
90.741 
90.972 

91.204 
91.486 
91.667 

91.898 
92.180 
92.861 

92.598 
92.824 
93.066 

93.287 
98.619 
98.760 

93.981 
94.218 
94.444 

94.676 
94.907 
96.189 

95.370 
96.602 
96.888 

96.066 
96.296 
96.528 

96.769 
96.991 
97.222 



6 



00.278 
00.666 
00.833 

01.111 
01.889 
01.667 

01.944 
02.222 
02.600 

02.778 
08.056 
08.388 

08.611 
08.889 
04.167 

04.444 
04.722 
06.000 

05.278 
05.556 
05.888 

06.111 
06.389 
06.667 

06.944 
07.222 
07.500 

07.778 
08.056 
08.888 

08.611 
08.889 
09.167 

09.444 
09.722 
10.000 

10.278 
10.566 
10.888 

11.111 
11.889 
11.667 

11.944 
12.222 
12.600 

12.778 
18.056 
13.883 

13.611 
13.889 
14.167 

14.444 
14.722 
16.000 

16.278 
15.566 
16.833 

16.111 
16.889 
16.667 



6 



16.991 
17.815 
17.689 

17.968 
18.287 
18.611 

18.936 
19.269 
19.583 

19.907 
20.281 
20.656 

20.880 
21.204 
21.528 

21.852 
22.176 
22.600 

22.824 
28.148 
28.472 

28.796 
24.120 
24.444 

24.769 
25.098 
25.417 

25.741 
26.066 
26.889 

26.718 
27.037 
27.861 

27.686 
28.009 
28.388 

28.667 
28.981 
29.806 

29.630 
29.954 
30.278 

30.602 
30.926 
31.250 

81.574 
81.898 
82.222 

82.646 
82.870 
38.194 

83.519 
33.848 
84.167 

84.491 
34.816 
86.139 

86.468 
86.787 
86.111 



8 



188.704 
184.074 
184.444 

184.815 
185.185 
185.556 

185.926 
186.296 
186.667 

187.087 
137.407 
187.778 

188.148 
188.619 
188.889 

189.259 
189.680 
140.000 

140.870 
140.741 
141.111 

141.481 
141.852 
142.222 

142.598 
142.968 
148.888 

148.704 
144.074 
144.444 

144.815 
145.185 
146.556 

145.926 
146.296 
146.667 

147.087 
147.407 

147.778 

148.148 
148.519 
148.889 

149.259 
149.680 
150.000 

160.870 
150.741 
151.111 

151.481 
161.852 
152.222 

152.598 
152.968 
158.838 

153.704 
154.074 
154.444 

154.815 
155.185 
155.566 



8 



9 



50.417 
60.883 
51.250 

61.667 
52.088 
52.500 

52.917 
58.888 
58.750 

54.167 
54.588 
55.000 

55.417 
55.883 I 
56.250 I 

56.667 I 
57.083 ' 
67.600 . 

67.917 ' 
58.883 I 
68.760 

69.167 
59.583 
60.000 

60.417 
60.883 
61.260 

61.667 
62.083 
62.500 

62.917 
63.883 , 
68.760 

64.167 
64.583 
65.000 

66.417 
65.833 
66.260 I 

66.667 
67.083 
67.500 

67.917 ' 

68.833 

68.760 

69.167 
69.583 
70.000 

70.417 
70.833 
71.260 

71.667 

72.083 
72.600 

72.917 
73.833 
73.760 . 

74.167 
74.588 , 
75.000 



9 
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TABLE XXI 



Eighth Farts of Bectangolar Prisms. 



H. or B. 



42.1 

iM 

42.4 
42.5 
42.6 

42.7 
42.8 
42.9 

43.0 
48.1 
48.2 

43.8 
43.4 
43^ 

43.6 
43.7 
43.8 

48.9 
44.0 
44.1 

44.2 
44.8 
44.4 

41.5 
44.6 
44.7 

41.8 
44.9 
45.0 

45.1 
45.2 
45.8 

45.4 
45.5 
45.6 

45.7 
45.8 
45.9 

46.0 

4fi.l 
46.2 

46.3 
46.4 
46.5 

46.6 
46.7 

46.8 

46.9 
47.0 
47.1 

47.2 
47.3 
47.4 

47.5 
4741 
47.7 

47.8 
47.9 
48.0 



Lor i 



19.491 
19.637 
19.583 

19.680 
19.676 
19.722 

19.769 
19.815 
19.861 

19.907 
19.954 
20.000 

20.046 
20.098 
20.189 

20.185 
20.281 
20.278 

20.824 
20.370 
20.417 

20.468 
20.509 
20.556 

20.602 
20.648 
20.694 

20.741 
20.787 
20.883 

20.880 
20.926 
20.972 

21.019 
21.065 
21.111 

21.157 
21.204 
21.250 

21.296 
21.848 
21.889 

21.485 
21.481 
21.528 

21.574 
21.620 
21.667 

21.718 
21.759 
21.806 

21.852 
21.898 
21.944 

21.991 
22.087 
22.088 

22.180 
22.176 
22.222 



88.981 
89.074 
89.167 

89.259 
89.852 
89.444 

89.587 
89.680 
89.722 

89.815 
89.907 
40.000 

40.098 
40.185 
40.278 

40.870 
40.468 
40.556 

40.648 
40.741 
40.888 

40.926 
41.019 
41.111 

41.204 
41.296 
41.889 

41.481 
41.574 
41.667 

41.759 
41.852 
41.944 

42.087 
42.180 
42.222 

42.815 
42.407 
42.500 

42.598 
42.685 
42.778 

42.870 
42.968 
48.056 

48.148 
43.241 
48.888 

48.426 
48.519 
48.611 

48.704 
48.796 
43.889 

48.981 
44.074 
44.167 

44.259 
44.352 
44.444 



8 



58.472 
58.611 
58.750 

68.889 
59.028 
69.167 

59.806 
59.444 
59.588 

59.722 
59.861 
60.000 

60.189 
60.278 
60.417 

60.556 
60.694 
60.888 

60.972 
61.111 
61.250 

61.889 
61.528 
61.667 

61.806 
61.944 
62.088 

62.222 
62.861 
62.500 

62.689 
62.778 
62.917 

68.056 
68.194 
68.888 

68.472 
68.611 
68.760 

68.889 
64.028 
64.167 

64.306 
64.444 
64.588 

64.722 
64.861 
65.000 

65.189 
66.278 
65.417 

65.556 
65.694 
66.888 

65.972 
66.111 
66.250 

66.889 
66.528 
66.667 



3 



77.968 
78.148 
78.888 

78.519 
79.704 
78.889 

79.074 
79.259 
79.444 

79.680 
79.815 
80.000 

80.185 
80.870 
80.566 

80.741 
80.926 
81.111 

81.296 
81.481 
81.667 

81.852 
82.087 
82.222 

82.407 
82.598 
82.778 

82.968 
88.148 
88.888 

88.519 
88.704 
88.889 

84.074 
84.259 
84.444 

84.680 
84.815 
85.000 

86.185 
85.870 
85.556 

86.741 
85.926 
86.111 

86.296 
86.481 
86.667 

86.862 
87.087 
87.222 

87.407 
87.598 
87.778 

87.968 
88.148 
88.888 

88.519 
88.704 
88.889 



4 



97.454 

97.686 
97.917 

98.148 
98.880 
98.611 

98.848 
99.074 
99.806 

99.687 

99.769 

100.000 

00.281 
00.468 
00.694 

00.926 
01.167 
01.889 

01.620 
01.852 
02.088 

02.815 
02.646 
02.778 

08.009 
08.241 
08.472 

08.704 
08.985 
04.167 

04.898 
04.680 
04.861 

05.098 
05.824 
06.666 

05.787 
06.019 
06.250 

06.481 
06.718 
06.944 

07.176 
07.407 
07.689 

07.870 
08.102 
08.888 

08.665 
08.796 
09.028 

09.269 
09.491 
09.722 

00.964 
10.185 
10.417 

10.648 
10.880 
11.111 



6 



16.9 M 
17.222 
17.600 

17.778 
18.066 
18.888 

18.611 
18.889 
19.167 

19.444 
19.722 
20.000 

20.278 
20.556 
20.883 

21.111 
21.889 
21.667 

21.944 
22 222 
22.500 

22.778 
28.056 
28.888 

28.611 
28.889 
24.167 

24.444 
24.722 
25.000 

25.278 
26.666 
26.888 

^6.111 
26.389 
26.667 

26.944 
27.222 
27.600 

27.778 
28.056 
28.888 

28.611 
28.889 
29.167 

29.444 
29.722 
80.000 

80.278 
80.566 
80.888 

81.111 
81.889 
81.667 

81.944 
82.222 
82.500 

82.778 
88.066 
88.388 



6 



186.486 
136.759 
187.088 

187.407 
137.781 
188.056 

188.880 
138.704 
189.028 

189.852 
189.676 
140.000 

140.824 
140.648 
140.972 

141.296 
141.620 
141.944 

142.269 
142.598 
142.917 

148.241 
143.565 
143.889 

144.218 
144.687 
144.861 

146.186 
145.609 
145.888 

146.167 
146.481 
146.806 

147.180 
147.454 

147.778 

148.102 
148.426 
148.760 

149.074 
149.898 
149,722 

150.046 
150.370 
160.694 

161.019 
151.848 
161.667 

151.991 
162.815 
152.689 

152.968 
158.287 
158.611 

158.986 
154.259 
164.688 

154.907 
166 281 
165.566 



8 



65.926 
66.296 
56.667 

57.087 
57.407 
67.778 

58.148 
68.519 
58.889 

69.259 
59.680 
60.000 

60.870 
60.741 
61.111 

61.481 
61.852 
62.222 

62.593 
62.968 
68.833 

68.704 
64.074 
64.444 

64.816 
66.186 
66.566 

66.926 
66.296 
66.667 

67.037 
67.407 
67.778 

68.148 
68 619 
68.889 

69.269 
69.680 
70.000 

70.870 
70.741 
71.111 

71.481 
71.862 
72.222 

72.598 
72.968 
78.888 

78.704 
74.074 
74.444 

74.815 
76.185 
76.556 

75.926 
76.296 
76.667 

77.037 
77.407 
77.778 

8 



9 



175.417 
176.838 
176.250 

176.667 
177.083 
177.500 

177.917 
178.383 
178.750 

179.167 
179.583 
180.000 

180.417 
180.883 
181.260 

181.667 
182.088 
182.500 

182.917 
188.883 
183.750 

184.167 
184.688 
185.000 

185.417 
186.883 
186.260 

186.667 
187.088 
187.500 

187.917 
188.883 
188.760 

189.lt 7 
189.588 
190.1K)U 

190.417 
190.883 
191.250 

191.667 
1 92.083 
192.500 

192.917 
198.333 
193.750 

194.167 
194.588 
196.000 

195.417 
196.883 
196.250 

196.667 
197.088 
197.600 

197.917 
198.338 
198.750 

199.167 
199 583 
•iOO.OOf) 



9 
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TABLE XXL 



Eighth Farts of Bectangular Prisms. 



H. or B. 



48.1 
48.2 
48»3 

48.4 
48.5 
48.6 

48.7 
48.8 
48.9 

49.0 
49.1 
49.3 

49.8 
49.4 
49.5 

49.6 
49.7 
49.8 

49.9 
50.0 
50.1 

50.2 
50.3 
50.4 

50.5 
50.6 
50.7 

50.8 
.70.9 
51.0 

51.1 
51.2 
51.S 

51.4 
51.5 
51.6 

51.7 
51.8 
51.9 

52.0 
52.1 
52.2 

52.8 
52.4 
52.5 

52.6 
52.7 
52.8 

52.9 
58.0 
58.1 

58.2 
53.8 
53.4 

53.5 
58.6 
58.7 

58.8 
58.9 
544) 

Lff B. 



22.269 
22.815 
22 861 

22.407 
22.454 
22.600 

22.546 
22.598 
22.689 

22.685 
22.781 
22.778 

22.824 
22.870 
22.917 

22.968 
23.009 
28.066 

28.102 
28.148 
28.194 

28.241 
28.287 
28.888 

28.880 
28.426 
28.472 

28.619 
28.666 
28.611 

28.667 
28.704 
28.760 

28.796 
28.848 
23.889 

28.986 
28.981 
24.028 

24.074 
24.120 
24.167 

24.218 
24.269 
24.306 

24.862 
24.898 
24.444 

24.491 
24.687 
24.688 

24.680 
24.676 
24.722 

24.769 
24.816 
24.861 

24.907 
24.964 
26.000 



44.687 
44.680 
44.722 

44.816 
44.907 
46.000 

46.098 
46.186 
46.278 

46.870 
46.468 
46.666 

46.648 
46.741 
45.888 

45.926 
46.019 
46.111 

46.204 
46.296 
46.889 

46.481 
46.674 
46.667 

46.769 
46.862 
46.944 

47.087 
47.180 
47.222 

47.816 
47.407 
47.600 

47.698 
47.686 
47.778 

47.870 
47.968 
48.066 

48.148 
48.241 
48.888 

48.426 
48.619 
48.611 

48.704 
48.796 
48.889 

48.981 
49.074 
49.167 

49.269 
49.862 
49.444 

49.687 
49.680 
49.722 

49.815 
49.907 
50.000 



8 



66.806 
66.944 
67.088 

67.222 
67.861 
67.600 

67.689 
67.778 
67.917 

68.066 
68.194 
68.888 

68.472 
68.611 
68.760 

68.889 
69.028 
69.167 

69.806 
69.444 
69.588 

69.722 
69.861 
70.000 

7ai89 
70.278 
70.417 

70.666 
70.694 
70.888 

70.972 
71.111 
71.260 

71.889 
71.628 
71.667 

71.806 
71.944 
72.088 

72.222 
72.861 
72.600 

72.689 

72.778 
72.917 

78.066 
78.194 
78.888 

78.472 
78.611 
78.760 

78.889 
74.028 
74.167 

74.806 
74.444 
74.688 

74.722 
74.861 
75.000 

8 



4 



89.074 
89.259 
89.444 

89.680 
89.815 
90.000 

90.186 
90.870 
90.666 

90.741 
90.926 
91.111 

91.296 
91.481 
91.667 

91.852 
92.087 
92.222 

92.407 
92.698 
92.778 

92.968 
98.148 
98.888 

98.619 
98.704 

94.074 
94.269 
94.444 

94.680 
94.816 
96.000 

96.186 
96.370 
96.666 

96.741 
96.926 
96.111 

96.296 
96.481 
96.667 

96.852 
97.087 
97.222 

97.407 
97.698 
97.778 

97.968 
98.148 
98.888 

98.619 
98.704 
98.889 

99.074 
99.269 
99.444 

99.680 

99.815 

100.000 

4 



11.848 
11.674 
11.806 

12.087 
12.269 
12.500 

12.781 
12.968 
18.194 

18.426 
18.667 
18.889 

14.120 
14.862 
14.688 

14.816 
16.046 
16.278 

15.509 
16.741 
16.972 

16.204 
16.486 
16.667 

16.898 
17.180 
17.861 

17.698 
37.824 
18.066 

18.287 
18.619 
18.760 

18.981 
19.218 
19.444 

19.676 
19.907 
20.189 

20.870 
20.602 
20.888 

21.066 
21.296 
21.628 

21.769 
21.991 
22.222 

22.454 

22.685 
22.917 

28.148 
28.880 
28.611 

28.848 
24.074 
24.806 

24.587 
24.769 
26.000 



6 



88.611 
88.889 
84.167 

84.444 
84.722 
86.000 

85.278 
86.656 
86.888 

86.111 
86.889 
86.667 

86.944 
87.222 
87.600 

87.778 
88.066 
88.388 

88.611 
88.889 
89.167 

89.444 
89.722 
40.000 

40.278 
40.666 
40.888 

41.111 
41.389 
41.667 

41.944 
42.222 
42.600 

42.778 
48.066 
48.888 

48.611 
48.889 
44.167 

44.444 
44.722 
46.000 

46.278 
46.656 
46.888 

46.111 
46.889 
46.667 

46.944 
47.222 
47.500 

47.778 
48.056 
48.838 

48.611 
48.889 
49.167 

49.444 
49.722 
60.000 

6 



56.880 
56.204 
66.528 

66.852 
67.176 
67.600 

57.824 
68.148 
68.472 

68.796 
69.120 
59.444 

59.769 
60.098 
60.417 

60.741 
61.065 
61.889 

61.718 
62.087 
62.861 

62.685 
68.009 
68.888 

68.657 
68.981 
64.806 

64.680 
64.954 
65.278 

65.602 
65.926 
66.250 

66.574 
66.898 
67.222 

67.546 
67.870 
68.194 

68.519 
68.848 
69.167 

69.491 
69.815 
70.189 

70.468* 

70.787 

71.111 

71.486 
71.769 
72.088 

72.407 
72.781 
78.066 

78.880 
78.704 
74.028 

74.852 
74.676 
75.000 



8 



178.148 
178.519 
178.889 

179.259 
179.680 
180.000 

180.870 
180.741 
181.111 

181.481 
181.852 
182.222 

182.698 
182.968 
188.838 

188.704 
184.074 
184.444 

184.815 
186.186 
186.556 

185.926 
186.296 
186.667 

187.087 
187.407 
187.778 

188.148 
188.519 
188.889 

189.259 
189.680 
190.000 

190.370 
190.741 
191.111 

191.481 
191.862 
192.222 

192.598 
192.968 
198.888 

193.704 
194.074 
194.444 

194.816 
196.185 
196.566 

195.926 
196.296 
196.667 

197.037 
197.407 
197.778 

198.148 
198.519 
198.889 

199.259 
199.680 
200.000 

8 



9 



200.417 
200.833 
201.260 

201.667 
202.083 
202.500 

202.917 
208.883 
208.760 

204.167 
204.688 
205.000 

205.417 
205.833 
206.250 

206.667 
207.088 
207.600 

207.917 ! 

208.883 

208.760 

209.167 
209.583 
210.000 

210.417 
210.888 
211.260 

211.667 
212.083 
212.500 

212.917 
218.833 
218.750 

214.167 
214.588 
216.000 

216.417 
215.883 
216.250 

216.667 
217.083 
217.500 

217.917 
218.833 
218.750 

219.167 
219.583 
220.000 

220.417 
220.833 
221.250 ' 

221.667 
222.083 
222.500 

222.917 
228.833 
228.750 

224.167 
224.58.'^ 
225.000 

9 
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TABLE XXL 



Eighth Farts of Bectangular Prisms. 



i,0ii. 



54.1 
54.3 
54.S 

54.4 
54.5 
5441 

54.7 

54.8 
54.9 

55.0 
55.1 
55.3 

55.5 

55.4 
55.5 

55.6 
55.7 
55.8 

55J 
6S.0 
5S.1 

56.9 
5M 
56.4 

564 
56.6 
56.7 

56.8 
56.9 
57.0 

57.1 
57.2 
574 

57.4 
574 
57.6 

57.7 
57.8 
57.9 

584 
58.1 

58.9 

584 
58.4 
584 

584 
58.7 

584 

58.9 
594 
59.1 

594 
594 
594 

594 
694 
59.7 

594 
594 
694 

Lff I. 



25.046 
25.098 
25.189 

25.185 
25.281 
25.278 

25.824 
25.870 
25.417 

25.468 
25.509 
26.556 

25.602 
25.648 
25.694 

25.741 
25.787 
25.888 

25.880 
25.926 
25.972 

26.019 
26.065 
26.111 

26.157 
26.204 
26.250 

26.296 
26.848 
26.889 

26.485 
26.481 
26.528 

26.574 
26.620 
26.667 

26.718 
26.759 
26.806 

26.852 
26.898 
26.944 

26.991 
27.087 
27.088 

27.180 
27.176 
27.222 

27.269 
27.815 
27.861 

27.407 
27.454 
27.500 

27.546 
27.598 
27.689 

27.685 
27.781 
27.778 



50.098 
50.185 
50.278 

50.870 
50.468 
50.556 

50.648 
50.741 
50.888 

50.926 
51.019 
51.111 

51.204 
51.296 
51.889 

61.481 
51.574 

51.667 

51.759 
51.862 
51.944 

52.087 
52.180 
62.222 

52.815 
52.407 
52.500 

52.593 
52.685 
52.778 

52.870 
52.968 
58.056 

58.148 
58.241 
58.888 

58.426 
58.519 
58.611 

58.704 
58.796 
58.889 

58.981 
54.074 
54.167 

54.259 
54.852 
54.444 

64.587 
54.680 
64.722 

54.816 
64.907 
55.000 

55.098 
55.185 
66.278 

66.870 
55.468 
55.656 



3 



75.189 
76.278 
75.417 

76.656 
75.694 
75.888 

75.972 
76.111 
76.250 

76.889 
76.628 
76.667 

76.806 
76.944 
77.088 

77.222 
77.861 
77.500 

77.689 
77.778 
77.917 

78.066 
78.194 
78.888 

78.472 
78.611 
78.750 

78.889 
79.028 
79.167 

79.806 
79.444 
79.688 

79.722 
79.861 
80.000 

80.139 
80.278 
80.417 

80.666 
80.694 
80.888 

80.972 
81.111 
81.250 

81.889 
81.528 
81.667 

81.806 
81.944 
82.088 

82.222 
82.861 
82.600 

82.689 
82.778 
82.917 

88.056 
88.194 
88.888 

8 



00.186 
00.870 
00.656 

00.741 
00.926 
01.111 

01.296 
01.481 
01.667 

01.852 
02.087 
02.222 

02.407 
02.598 
02.778 

02.968 
08.148 
08.888 

08.519 
08.704 
08.889 

04.074 
04.259 
04.444 

04.680 
04.816 
05.000 

06.185 
06.870 
06.656 

06.741 
06.926 
06.111 

06.296 
06.481 
06.667 

06.862 
07.087 
07.222 

07.407 
07.698 
07.778 

07.968 
08.148 
08.888 

08.519 
08.704 
08.889 

09.074 
09.269 
09.444 

09.680 
09.816 
10.000 

10.185 
10.870 
10.556 

10.741 
10.926 
11.111 



25.281 
26.468 
26.694 

25.926 
26.157 
26.889 

26.620 
26.852 
27.088 

27.816 
27.646 
27.778 

28.009 
28.241 

28 472 

28.704 
28.986 
29.167 

29.898 
29.680 
29.861 

80.098 
80.824 
80.656 

80.787 
81.019 
81.250 

81.481 
81.718 
81.944 

82.176 
82.407 
82.689 

82.870 
88.102 
88.888 

88.665 
88.796 
84.028 

84.259 
84.491 
84.722 

84.954 
85.185 
85.417 

85.648 
85.880 
86.111 

86.848 
86.574 
86.806 

87.087 
87.269 
87.600 

87.781 
87.968 
88.194 

88.426 
88.657 
88.889 



6 



50.278 
60.556 
50.888 

51.111 
51.889 
51.667 

61.944 
62.222 
62.500 

62.778 
58.066 
58.888 

58.611 
58.889 
54.167 

54.444 
54.722 
66.000 

65.278 
65.656 
66.888 

56.111 
66.889 
66.667 

66.944 
57.222 
67.600 

67.778 
68.056 
58.883 

58.611 
58.889 
59.167 

59.444 
59.722 
60.000 

60.278 
60.556 
60.888 

61.111 
61.889 
61.667 

61.944 
62.222 
62.600 

62.778 
68.056 
68.888 

68.611 
68.889 
64.167 

64.444 
64.722 
65.000 

65.278 
65.656 
65.888 

66.111 
66.889 
66.667 

6 



76.324 
75.648 
76.972 

76.296 
76.620 
76.944 

77.269 
77.593 
77.917 

78.241 

78.565 
78.889 

79.218 
79.587 
79.861 

80.185 
80.509 
80.888 

81.157 
81.481 
81.806 

82.180 
82.454 

82.778 

88.102 
88.426 
88.750 

84.074 
84.898 
84.722 

85.046 
85.870 
85.694 

86.019 
86.848 
86.667 

86.991 
87.815 
87.689 

87.968 
88.287 
88.611 

88.986 
89.259 
89.588 

89.907 
90.281 
90.666 

90.880 
91.204 
91.528 

91.862 
92.176 
92.600 

92.824 
98.148 
98.472 

98.796 
94.120 
94.444 



8 



200.370 
200.741 
201.111 

201.481 
201.852 
202.222 

202.598 
202.968 
208.888 

208.704 
204.074 
204.444 

204.815 
205.185 
205.556 

206.926 
206.296 
206.667 

207.087 
207.407 
207.778 

208.148 
208.619 
208.889 

209.259 
209.680 
210.000 

210.870 
210.741 
211.111 

211.481 
211.852 
212.222 

212.693 
212.968 
218.888 

218.704 
214.074 
214.444 

214.815 
216.185 
216.556 

216.926 
216.296 
216.667 

217.037 
217.407 
217.778 

218.148 
218.519 
218.889 

219.259 
219.680 
220.000 

220.870 
220.741 
221.111 

221.481 
221.862 
222.222 

8 



9 



225.417 
225.838 
226.260 

226.667 
227.088 
227.500 

227.917 
228.383 
228.750 

229.167 
229.588 
230.000 

280.417 
230.838 
281.250 

281.667 
282.083 
232.600 

282.917 
288.838 
288.750 

284.167 
284.588 
285.000 

286.417 
286.833 
286.250 

286.667 
287.088 
287.500 

237.917 
238.883 
238.750 

289.167 
289.588 
240.000 

240.417 
240.883 
241.250 

241.667 
242.083 
242.600 

242.917 
248.838 
248.750 

244.167 
244.583 
246.000 

246.417 
246.833 
246.260 

246.667 
247.083 
247.600 

247.917 
248.383 
248.760 

249.167 
249.683 
250.000 

9 
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^ 



TABLE XXL 



Eighth Farts of Rectangular Priami 



H. or B. 



fi0.1 
60.2 
60.3 

60.4 
60.5 
60.6 

60.7 
60.8 
60.9 

61.0 
61.1 
61.2 

61.8 
61.4 
61.5 

61.6 
61.7 
61.8 

61.9 
62.0 
62.1 

62.2 
62.3 
62.4 

62.5 
62.6 
62.7 

62.8 
62.9 
66.0 

68.1 
63.2 
63.3 



.4 
63.5 
63.6 

63.7 
63.8 

63 J^ 

64.0 
64.1 
64.2 

64 Jl 
644 
64.5 

64.6 
64.7 
64.8 

64 J^ 
65.0 
65.1 

65.2 
65JI 
65.4 

65.5 
65.6 
65.7 

65.8 
65.9 
66.0 



Lw fiL 



27.824 
27.870 
27.917 

27.963 
28.009 
28.056 

28.102 
28.148 
28.194 

28.241 
28.287 
28.383 

28.880 
28.426 
28.472 

28.519 
28.565 
28.611 

28.667 
28.704 
28.750 

28.796 
28.843 
28.889 

28.985 
28.981 
29.028 

29.074 
29.120 
29.167 

29 218 
29.259 
29.806 

29.852 

29.898 
29.444 

29.491 
29.537 
29.588 

29.680 
29.676 
29.722 

29.769 
29.815 
29.861 

29.907 
29.954 
80.000 

80.046 
80.098 
80.189 

80.185 
80.281 
80.278 

80.824 
80.870 
80.417 

80.468 
80.509 
80.556 



55.648 
55.741 
55.838 

55.926 
56.019 
56.111 

56.204 
56.296 
56.889 

56.481 
56.574 
56.667 

56.759 
56.852 
56.944 

57.087 
57.180 
57.222 

57.815 
67.407 
57.500 

57.598 
57.685 
57.778 

57 870 
57.968 
58.056 

58.148 
58.241 
58.888 

58 426 
58.519 
58.611 

58.704 
58.796 
58.889 

58.981 
59.074 
59.167 

59.259 
59.852 
59.444 

59.587 

59.680 
59.722 

59.815 
59.907 
60.000 

60.098 
60.185 
60.278 

60.870 
60.468 
60.556 

60.648 
60.741 
60.888 

60.926 
61.019 
61.111 



8 



88.472 
88.611 
88.750 

88.889 
84.028 
84.167 

84.806 
84.444 
84.588 

84.722 
84.861 
85.000 

85.189 
85.278 
85.417 

85.556 
85.694 
85.888 

85.972 
86.111 
86.250 

86.889 
86.528 
86.667 

86.806 
86.944 
87.088 

87.222 
87.861 
87.500 

87.689 
87.778 
87.917 

88.056 
88.194 
88.888 

88.472 
88.611 
88.760 

88.889 
80.028 
89.167 

89.806 
89.444 
89.588 

89.722 
89.861 
90.000 

90.189 
90.278 
90.417 

90.656 
90.694 
90.888 

90.972 
91.111 
91.250 

91.889 
91.528 
91.667 



8 



11.296 
11.481 
11.667 

11.852 
12.087 
12.222 

12.407 
12.698 
12.778 

12.968 
18.148 
18.888 

18.519 
18.704 
18.889 

14.074 
14.259 
14.444 

14.680 
14.815 
15.000 

15.185 
15.870 
15.656 

15.741 
15.926 
16.111 

16.296 
16.481 
16.667 

16.862 
17.087 
17.222 

17.407 
17.598 
17.778 

17.968 
18.148 
18.888 

18.519 
18.704 
18.889 

19.074 
19.259 
19.444 

19.630 
19.815 
20.000 

20.186 
20.870 
20.556 

20.741 
20.926 
21.111 

21.296 
21.481 
21.667 

21.862 
22.037 
22.222 



89.120 
89.852 
89.688 

89.815 
40.046 
40.278 

40.609 
40.741 
40.972 

41.204 
41.485 
41.667 

41.898 
42.180 
42.861 

42.698 
42.824 
48.056 

48.287 
48.519 
48.750 

48.981 
44.218 
44.444 

44.676 
44.907 
45.189 

45.870 
45.602 
45.888 

46.065 
46.296 
46.628 

46.769 
46.991 
47.222 

47.454 
47.686 
47.917 

48.148 
48.880 
48.611 

48.848 
49.074 
49.806 

49.587 
49.769 
50.000 

50.281 
50.468 
50.694 

60.926 
51.157 
61.889 

51.620 
61.852 
52.088 

52.816 
62.546 
52.778 



6 



6 



66.944 
67.222 
67.600 

67.778 
68.056 
6&8d3 

68.611 
68.889 
69.167 

69.444 
69.722 
70.000 

70.278 
70.556 
70.888 

71.111 
71.889 
71.667 

71.944 
72.222 
72.600 

72.778 
78.056 
78.888 

78.611 
78.889 
74.167 

74.444 
74.722 
76.000 

76.278 
75.556 
75.883 

76.111 
76.889 
76.667 

76.944 
77.222 
77.500 

77.778 
78.056 
78.888 

78.611 
78.889 
79.167 

79.444 
79.722 
80.000 

80.278 
80.556 
80.888 

81.111 
81.889 
81.667 

81.944 
82.222 
82.500 

82.778 
88.056 
83.838 



6 



194.769 
195.093 
195.417 

195.741 
196.066 
196.889 

196.713 
197.087 
197.861 

197.686 
198.009 
198.833 

198.657 
198.981 
199.806 

199.680 
199.954 
200.278 

200.602 
200.926 
201.250 

201.574 
201.898 
202.222 

202.646 
202.870 
208.194 

208.519 
208.848 
204.167 

204.491 
204.816 
205.189 

205.468 
205.787 
206.111 

206.436 
206.759 
207.088 

207.407 
207.781 
208.056 

208.880 
208.704 
209.028 

209.862 
209.676 
210.000 

210.824 
210.648 
210.972 

211.296 
211.620 
211.944 

212.269 
212.698 
212.917 

218.241 
218.665 
218.889 



8 



222.698 
222.963 
228.838 

223.704 
224.074 
224.444 

224.816 
226.186 
225.656 

226.926 
226.296 
226.667 

227.087 
227.407 

227.778 

228.148 
228.619 
228.889 

229.259 
229.680 
280.000 

230.870 
280.741 
281.111 

281.481 
281.852 
232.222 

282.698 
282.968 
288.333 

288.704 
284.074 
284.444 

234.816 
235.186 
236.666 

286.926 
236.296 
286.667 

287.087 
287.407 
287.778 

238.148 
288.619 
288.889 

289.259 
239.680 
240.000 

240.870 
240.741 
241.111 

241.481 
241.852 
242.222 

242.693 
242.963 
248.838 

243.704 
244.074 
244.444 



8 



8 



260.417 
260.833 
251.260 

251.667 
262.088 
252.500 

252.917 
253.833 
253.760 

254.167 
254.588 
265.000 

256.417 
255.838 
256.250 

256.667 
257.083 
257.500 

267.917 
258.888 
258.750 

259.167 
259.583 
260.000 

260.417 
260.888 
261.250 

261.667 
262.08^ 
262.5(10 

262.917 
263.388 
263.750 

264.167 
264.583 
265.000 

265.417 
265.833 
266.250 

266.667 
267.083 
267.500 

267.917 
268.333 
268.750 

269.167 
269.583 
270.000 

270.417 
270.833 
271.250 

271.667 
272.088 
272.500 

272.917 
273.333 
273.760 

274.167 
274.588 

275.001) 



9 
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TABLE XXL 



Eighth Farts of Rectangular Frisms. 



H.«r R. 



60.1 
60.2 
6«J 

60.4 

9M 
68.1 

67.8 
67.1 
67.9 

87.8 
67.4 
67.8 

6741 
87.7 
67.8 

87.8 
8841 
88.1 

88.8 

88.8 
884 

88.5 

8841 
88.7 

68.8 
884^ 
8941 

89.1 
89.8 
8941 

80.4 
89J 
89.6 

89.7 
89.8 
89.9 

7841 
78.1 
70.2 

7841 
704 
70.8 

70.6 
70.7 

70.8 

70.9 
71.0 
71.1 

71.9 
7141 
714 

71.5 
71.8 
71.7 

71.8 
71.9 
7841 

LirfiL 



80.602 
80.648 
30.694 

80.741 
80.787 
80.888 

80.880 
80.926 
80.972 

81.019 
81.066 
81.111 

81.167 
81.204 
31.260 

81.296 
81.348 
81.889 

81.485 
81.481 
81.628 

81.674 
81.620 
81.667 

81.718 
81.769 
81.806 

81.862 
81.898 
81.944 

81.991 
32.087 
82.088 

82.180 
82.176 
82.222 

82.269 
82.816 
82 861 

82.407 
82.464 
82.600 

82.646 
82.698 
82.689 

82.686 
82.731 
82.778 

82.824 
82.870 
82.917 

82.968 
88.009 
88.066 

88.102 
88.148 
88.194 

88.241 
88.287 
88.888 



61.204 
61.296 
61.889 

61.481 
61.674 
61.667 

61.769 
61.862 
61.944 

62.087 
62.180 
62.222 

62.816 
62.407 
62.600 

62.698 
62.686 
62.778 

62 870 
62.968 
68.056 

68.148 
68.241 
68.888 

68.426 
63.619 
63.611 

68.704 
68.796 
63.889 

68.981 
64.074 
64.167 

64.269 
64.862 
64.444 

64.687 
64.680 
64.722 

64.816 
64.907 
66 000 

66.098 
66.186 
66.278 

66.870 
66.468 
66.666 

66.648 
66.741 
65.888 

65.926 
66.019 
66.111 

66.204 
66.296 
66.889 

66.481 
66.674 
66.667 



8 



91.806 
91.944 
92.083 

92.222 
92.861 
92.500 

92.689 
92.778 
92.917 

98.066 
98.194 
98.888 

98.472 
98.611 
98.750 

98.889 
94.028 
94.167 

94.806 
94.444 
94.688 

94.722 
94.861 
96.000 

95.189 
95.278 
95.417 

96.556 
95.694 
96.838 

96.972 
96.111 
96.260 

96.889 
96.628 
96.667 

96.806 
96.944 
97.088 

97.222 
97.361 
97.500 

97.689 
97.778 
97.917 

98.056 
98.194 
98.838 

98.472 
98.611 
98.760 

08.889 
99.028 
99.167 

99.806 
99.444 
99.688 

99.722 

99.861 

100.000 

8 



122.407 
122.698 
122.778 

122.968 
128.148 
128.888 

128.619 
128.704 
128.889 

124.074 
124.259 
124.444 

124.630 
124.815 
125.000 

125.185 
125.870 
126.666 

126.741 
125.926 
126.111 

126.296 
126.481 
126.667 

126.862 
127.087 
127.222 

127.407 
127.598 
127.778 

127.968 
128.148 
128.888 

128.619 
128.704 
128.889 

129.074 
129.259 
129.444 

129.680 
129.815 
180.000 

180.186 
180.870 
180.666 

180.741 
180.926 
181.111 

181.296 
181.481 
181.667 

181.862 
182.037 
182.222 

182.407 
182.598 
182.778 

132.968 
138.148 
188.888 



6 



58.009 
58.241 
58 472 

68.704 
63.936 
64.167 

64.898 
64.630 
64.861 

55.098 
65.824 
55.656 

66.787 
66.019 
66.250 

56.481 
66.718 
56.944 

57.176 
57.407 
67.689 

57.870 
68.102 
58.838 

58.666 
68.796 
59.028 

59.269 
69.491 
69.722 

59.954 
60.185 
60.417 

60.648 
60.880 
61.111 

61.848 
61.674 
61.806 

62.087 
62.269 
62.600 

62.781 
62.968 
63.194 

68.426 
68.667 
68.889 

64.120 
64.862 
64.688 

64.815 
66.046 
65.278 

65.509 
66.741 
65.972 

66.204 
66:486 
66.667 

6 



6 



88.611 
88.889 
84.167 

84.444 
84.722 
86.000 

86.278 
86.556 
85.838 

86.111 
86.889 
86.667 

86.944 
87.222 
87.500 

87.778 
88.066 
88.888 

88.611 
88.889 
89.167 

89.444 
89.722 
90.000 

90.278 
90.666 
90.838 

91.111 
91.889 
91.667 

91.944 
92.222 
92.500 

92.778 
98.066 
93.883 

98.611 
98.889 
94.167 

94.444 
94.722 
96.000 

96.278 
95.666 
95.888 

96.111 
96.889 
96.667 

96.944 
97.222 
97.600 

97.778 
98.056 
98.888 

98.611 
98.889 
99.167 

99.444 

99.722 

200.000 

6 



214.218 
214.687 
214.861 

216.186 
216.609 
216.888 

216.167 
216.481 
216.806 

217.180 
217.464 
217.778 

218.102 
218.426 
218.760 

219.074 
219.898 
219.722 

220.046 
220.870 
220.694 

221.019 
221.348 
221.667 

221.991 
222.816 
222.689 

222.968 
223.287 
228.611 

223.986 
224.269 
224.588 

224.907 
226.281 
226.666 

225.880 
226.204 
226.628 

226.862 
227.176 
227.500 

227.824 
228.148 
228.472 

228.796 
229.120 
229.444 

229.769 
280.098 
230.417 

230.741 
231.065 
281.889 

281.718 
232.037 
282.861 

282.685 
233.009 
288.888 



8 



244.815 
245.185 
245.566 

246.926 
246.296 
246.667 

247.087 
247.407 
247.778 

248.148 
248.619 
248.889 

249.259 
249.630 
250.000 

260.870 
250.741 
261.111 

251.481 
261.862 
262.222 

262.698 
262.968 
268.888 

268.704 
264.074 
264.444 

254.815 
256.185 
255.556 

255.926 
266.296 
256.667 

257.087 
267.407 

267.778 

268.148 
268.619 
258.889 

259.259 
269.630 
260.000 

260.870 
260.741 
261.111 

261.481 
261.852 
262.222 

262.598 
262.963 
268.888 

268.704 
264.074 
264.444 

264.816 
265.185 
266.666 

265.926 
266.296 
266.667 

8 



9 



275.417 
276.838 
276.260 

276.667 
277.083 
277.600 

277.917 
278.883 
278.750 

279.167 
279.688 
280.000 

280.417 
280.883 
281.260 

281.667 
282.088 
282.500 

282.917 
288.838 
288.750 

284.167 
284.683 
286.000 

286.417 
286.838 
286.260 

286.667 
287.083 
287.600 

287.917 
288.883 
288.760 

289.167 
289.688 
290.000 

290.417 
290.883 
291.260 

291.667 
292.088 
292.600 

292.917 
298.383 
298.750 

294.167 
294.688 
296.000 

296.417 
296.833 
296.260 

296.667 
297.083 
297.600 

297.917 
298.388 
298.750 

299.167 
299.683 
800.000 

8 
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TABLE XXL 



Eighth Farts of Rectangular FrismB. 



H. or fiL 



72.1 
7!i.2 
73.8 

72.4 
72.5 
72.6 

72.7 

72.8 
72.9 

73.0 
73.1 
73.2 

73.8 
73.4 
78.5 

73.6 
78.7 

78.8 

73.9 
74.6 
74.1 

74.2 
74.3 
74.4 

74.5 
74.6 
74.7 

74.8 
74.9 
75.8 

75.1 
75.2 
75.3 

75.4 
75.5 
75.6 

75.7 

75.8. 

76.1 
76.2 

IM 
76.4 
76.5 

76.6 
76.7 

76.8 

76.9 
77.8 
77.1 

77.2 
77JI 
77.4 

77.5 
77.6 

77.7 

77^ 
7741 
78.8 

Lit fiL 



88.880 
38.426 
88.472 

88.519 
83.665 
38.611 

88.667 
88.704 I 
88.760 . 

38.796 
88.848 
88.889 

88.935 
88.981 
34.028 

84.074 
84.120 
84.167 

84.218 
84.269 
84.806 

84.862 
84.898 
84.444 

84.491 
84.537 
84.588 

84.680 
84.676 
84.722 

84.769 
84.815 
84.861 

84.907 
84.954 
85.000 

85.046 
85.098 
85.189 

85.185 
35.281 
35.278 

85.824 
86.370 
35.417 

85.468 
36.509 
85.556 

85.602 
85.648 
35.694 

35.741 
85.787 
35.888 

85.880 
35.926 
85.972 

86.019 
86.065 
86.111 



66.759 
66.852 
66.944 

67.087 
67.180 
67.222 

67.815 
67.407 
67.500 

67.598 
67.685 
67.778 

67.870 
67.968 
68.056 

68.148 
68.241 
68.888 

68 426 
68.619 
68.611 

68.704 
68.796 
68.889 

68.981 
69.074 
69.167 

69.259 
69.852 
69.444 

69.587 
69.680 
69.722 

69.815 
69.907 
70.000 

70.098 
70.185 
70.278 

70.870 
70.468 
70.656 

70.648 
70.741 
70.888 

70.926 
71.019 
71.111 

71.204 
71.296 
71.889 

71.481 
71.574 
71.667 

71.769 
71.852 
71.944 

72.087 
72.130 
72.222 



8 



00.189 
00.278 
00.417 

00.556 
00.694 
00.888 

00.972 
01.111 
01.250 

01.889 
01.628 
01.667 

01.806 
01.944 
02.088 

02.222 
02.361 
02.500 

02.689 
02.778 
02.917 

08.056 
08.194 
08.888 

08.472 
03.611 
08.750 

08.889 
04.028 
04.167 

04.806 
04.444 
04.588 

04.722 
04.861 
05.000 

05.189 
05.278 
05.417 

05.556 
05.694 
05.888 

06.972 
06.111 
06.260 

06.889 
06.628 
06.667 

06.806 
06.944 
07.088 

07.222 
07.861 
07.500 

07.689 
07.778 
07.917 

08.066 
08.194 
08.888 

8 



88.519 
88.704 
88.889 

84.074 
84.259 
84.444 

84.680 
84.815 
85.000 

35.185 
85.370 
85.556 

85.741 
85.926 
86.111 

86.296 
36.481 
36.667 

86.852 
87.087 
87.222 

87.407 
87.598 
87.778 

87.968 
88fl48 
88.838 

38.519 
88.704 
88.889 

89.074 
89.259 
39.444 

89.680 
89.815 
40.000 

40.185 
40.370 
40.556 

40.741 
40.926 
41.111 

41.296 
41.481 
41.667 

41.852 
42.087 
42.222 

42.407 
42.598 
42.778 

42.968 
48.148 
48.388 

48.519 
48.704 
48.889 

44.074 
44.259 
44.444 



66.898 
67.180 
67.861 

67.598 

67.824 
68.056 

68.287 
68.619 
68.750 

68.981 
69.218 
69.444 

69.676 
69.907 
70.189 

70.870 
70.602 
70.888 

71.065 
71.296 
71.528 

71.759 
71.991 
72.222 

72.454 
72.685 
72.917 

78.148 
78.380 
78.611 

73.848 
74.074 
74.806 

74.587 
74.769 
75.000 

76.281 
75.468 
76.694 

76.926 
76.157 
76.889 

76.620 
76.862 
77.088 

77.815 
77.546 
77.778 

78.009 
78.241 
78 472 

78.704 
78.935 
79.167 

79.898 
79.680 
79.861 

80.098 
80.824 
80.556 

6 



6 



200.278 
200.556 
200.838 

201.111 
201.889 
201.667 

201.944 
202.222 
202.500 

202.778 
208.066 
208.888 

208.611 
208.889 
204.167 

204.444 
204.722 
205.000 

205.278 
205.556 
205.838 

206.111 
206.889 
206.667 

206.944 
207.222 
207.500 

207.778 
208.056 
208.883 

208.611 
208.889 
209.167 

209.444 
209.722 
210.000 

210.278 
210.556 
210.888 

211.111 
211.889 
211.667 

211.944 
212.222 
212.500 

212.778 
213.066 
218.888 

213.611 
213.889 
214.167 

214.444 
214.722 
215.000 

216.278 
216.566 
215.888 

216.111 
216.889 
216.667 

6 



288.657 
283.981 
284.806 

284.680 
284.954 
285.278 

286.602 
286.926 
236.250 

286.674 
286.898 
287.222 

287.546 
287.870 
288.194 

288.519 
288.848 
289.167 

289.491 
289.815 
240.189 

240.468 
240.787 
241.111 

241.485 
241.759 
242.088 

242.407 
242.781 
248.056 

248.880 
248.704 
244.028 

244.852 
244.676 
245.000 

245.824 
245.648 
245.972 

246.296 
246.620 
246.944 

247.269 
247.698 
247.917 

248.241 

248.665 
248.889 

249.218 
249.637 
249.861 

260.185 
250.509 
250.883 

251.157 
261.481 
251.806 

252.180 
252.454 

252.778 



8 



267.087 
267.407 
267.778 

268.148 
268.519 
268.889 

269.259 
269.680 
270.000 

270.870 
270.741 
271.111 

271.481 
271.852 
272.222 

272.598 
272.968 
278.888 

278.704 
274.074 
274.444 

274.815 
275.185 
275.556 

276.926 
276.296 
276.667 

277.087 
277.407 
277.778 

278.148 
278.519 
278.889 

279.269 
279.680 
280.000 

280.870 
280.741 
281.111 

281.481 
281.852 
282.222 

282.598 
282.968 
288.888 

288.704 

284.074 
284.444 

284.815 
285.185 
285.566 

285.926 
286.296 
286.667 

287.087 
287.407 
287.778 

288.148 
288.519 
288.889 

8 



9 



800.417 
800.888 I 
801.250 

801.667 
802.088 
802.500 

802.917 
808.888 
808.750 

804.167 
804.588 
805.000 

805.417 
805.888 
806.250 

806.667 
807.083 
807.600 

807.917 
808.883 
808.750 

809.167 
809.588 
810.000 

810.417 
810.883 
811.250 

811.667 
812.088 
812.500 

812.917 
818.883 
813.750 

814.167 
814.588 
315.U00 

315.417 
815.883 
816.250 I 

316.667 
817.1)88 
317.500 

317.917 
81&833 
318.750 

819.167 
819.588 
320.000 

820.417 
320.838 
821.250 

821.667 
822.088 
822.500 

322.917 
823.333 
323.750 

324.167 
824.583 
826.000 

9 
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TABLE XXL 



Eighth Farts of Bectangnlar Prisms. 



!.« & 



78.1 

78.t! 
78.3 

78.4 
78.3 
78.6 

78.7 
78.8 
78.9 

79.0 
79.1 
79.) 

79.3 
79.4 
79U» 

79.6 
79.7 
79.8 

79.9 
80.8 
80.1 

80.9 
80.3 
80.4 

80.5 
80.7 

80.9 
81.0 

81.1 
81.2 
81.3 

81.4 
81.5 
8141 

81.7 

81.8 
81.9 

83.0 
82.1 

82.2 

82.8 

824 
82J 

8241 
82.7 
82.8 

82.9 
8341 
83.1 

83.2 
83.3 
83.4 

83.5 
83.6 
83.7 

83.8 
83.9 
8441 

Lici 



86.157 
86.204 
36.250 

86.296 
86.848 
86.889 

86.485 
86.481 
86.528 

86.574 
86.620 
86.667 

86.718 
86.759 
86.806 

86.852 
86.898 
86.944 

86.991 
87.037 
87.088 

87.180 
87.176 
87.222 

87.269 
87.815 
87.861 

87.407 
37.454 
87.500 

37.546 
87.598 
87.689 

87.685 
87.781 
87.778 

87.824 
87.870 
87.917 

87.968 
38.009 
88.056 

88.102 
38.148 
88.194 

88.241 
88.287 
38.883 

38.880 
38.426 
88.472 

38.519 
88.565 
38.611 

88.657 
88.704 
88.750 

38.796 
38.848 
88.889 



72.815 
72.407 
72.500 

72.598 
72.686 
72.778 

72.870 
72.963 
78.056 

78.148 
78.241 
73.888 

73.426 
78.519 
73.611 

78.704 
73.796 
78.889 

78.981 
74.074 
74.167 

74.259 
74.352 
74.444 

74.587 
74.630 
74.722 

74.815 
74.907 
75.000 

75.098 
75.185 
75.278 

76.870 
75.463 
75.556 

75.648 
76.741 
76.883 

76.926 
76.019 
76.111 

76.204 
76.296 
76.389 

76.481 
76.674 
76.667 

76.759 
76.862 
76.944 

77.037 
77.180 
77.222 

77.815 
77.407 
77.600 

77.698 
77.685 
77.778 



8 



08.472 
08.611 
08.750 

08.889 
09.028 
09.167 

09.806 
09.444 
09.588 

09.722 
09.861 
10.000 

10.189 
10.278 
10.417 

10.556 
10.694 
10.838 

10.972 
11.111 
11.250 

11.889 
11.528 
11.667 

11.806 
11.944 
12.088 

12.222 
12.861 
12.500 

12.689 
12.778 
12.917 

18.066 
13.194 
13.883 

13.472 
18.611 
13.750 

18.889 
14.028 
14.167 

14.306 
14.444 
14.583 

14.722 
14.861 
16.000 

16.139 
16.278 
15.417 

15.666 
16.694 
15.888 

16.972 
16.111 
16.250 

16.889 
16.528 
16.667 



144.680 
144.815 
145.000 

145.185 
145.870 
145.566 

145.741 
145.926 
146.111 

146.296 
146.481 
146.667 

146.852 
147.087 
147.222 

147.407 
147.593 
147.778 

147.968 
148.148 
148.338 

148.619 
148.704 
148.889 

149.074 
149.269 
149.444 

149.680 
149.815 
150.000 

150.185 
150.870 
160.556 

150.741 
160.926 
161.111 

151.296 
161.481 
161.667 

161.852 
162.037 
162.222 

162.407 
152.598 
162.778 

152.963 
153.148 
158.333 

153.619 
163.704 
163.889 

154.074 
164.269 
164.444 

154.630 
164.815 
156.000 

155.186 
155.370 
155.556 



5 


6 


.7 


8 


180.787 
181.019 
181.250 


216.944 
217.222 
217.500 


258.102 
268.426 
258.750 


289.259 
289.630 
290.000 


181.481 
181.718 
181.944 


217.778 
218.056 
218.888 


254.074 
254.898 
254.722 


290.870 
290.741 
291.111 


182.176 
182.407 
182.639 


218.611 
218.889 
219.167 


255.046 
256.870 
265.694 


291.481 
291.852 
292.222 


182.870 
188.102 
188.333 


219.444 
219.722 
220.000 


266.019 
256.843 
256.667 


292.693 
292.963 
298.333 


188.565 
188.796 
184.028 


220.278 
220.556 
220.883 


266.991 
257.815 
257.689 


298.704 
294.074 
294.444 


184.259 
184.491 
184.722 


221.111 
221.389 
221.667 


257.963 
268.287 
258.611 


294.816 
296.185 
295.656 


184.954 
185.185 
185.417 


221.944 
222.222 
222.500 


268.985 
269.259 
259.588 


295.926 
296.296 
296.667 


186.648 
185.880 
186.111 


222.778 
223.056 
223.838 


259.907 
260.281 
260.556 


297.087 
297.407 
297.778 


186.843 
186.674 
186.806 


228.611 
223.889 
224.167 


260.880 
261.204 
261.528 


298.148 
298.519 
298.889 


187.087 
187.269 
187.600 


224.444 
224.722 
226.000 


261.852 
262.176 
262.600 


299.259 
299.630 
300.000 


187.731 
187.963 
188.194 


226.278 
226.566 
225.888. 


262.824 
268.148 
268.472 


800.870 
300.741 
801.111 


188.426 
188.657 
188.889 


226.111 
226.889 
226.667 


263.796 
264.120 
264.444 


801.481 
301.852 
302.222 


189.120 
189.862 
189.683 


226.944 
227.222 
227.500 


264.769 
265.098 
265.417 


802.598 
302.968 
808.333 


189.816 
190.046 
190.278 


227.778 
228.056 
228.383 


265.741 
266.065 
266.389 


803.704 
804.074 
804.444 


190.509 
190.741 
190.972 


228.611 
228.889 
229.167 


266.718 
267.087 
267.361 


804.815 
805.185 
305.656 


191.204 
191.486 
191.667 


229.444 
229.722 
230.000 


267.685 
268.009 
268.883 


806.926 
306.296 
306.667 


191.898 
192.130 
192.361 


230.278 
280.556 
230.833 


268.657 
268.981 
269.306. 


307.037 
307.407 
307.778 


192.593 
192.824 
193.066 


231.111 
231.389 
281.667 


269.630 
269.954 
270.278 


308.148 
808.619 
808.889 


193.287 
193.619 
193.750 


231.944 
282.222 
282.600 


270.602 
270.926 
271.250 


809.259 
809.680 
810.000 


198,981 

.194.218 

194.444 


282.778 
233.056 
238.388 


271.674 
271.898 
272.222 


810.370 
310.741 
811.111 


6 


6 


7 


8 



9 



825.417 
825.883 
326.250 

326.667 
327.083 
327.500 

327.917 
328.383 
328.760 

829.167 
329.688 
380.000 

330.417 
830.833 
331.260 

831.667 
332.083 
382.600 

332.917 
333.838 
338.750 

884.167 
834.588 
885.000 

336.417 
336.888 
836.250 

386.667 
387.088 
837.500 

837.917 
388.838 
338.750 

889.167 
389.683 
340.000 

340.417 
840.838 
341.250 

341.667 
842.088 
342.500 

342.917 
348.333 
843.750 

344.167 
844.683 
345.000 

345.417 
345.883 
846.250 

346.667 
347.083 
847.500 

347.917 
348.888 
848.750 

849.167 
849 588 
850.000 

9 
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^ 



TABLE XXL 



Parts of Rectang^ular Prisms. 



H. or B. 



84.1 
84.2 
84.3 

84.4 
84.5 
84.6 

84.7 
84.8 
84.9 

85.0 
85.1 
85.2 

85.8 
85.4 
85.5 

85.6 

85.7 
85.8 

85.9 
86.0 
86.1 

86.2 



86.4 

86.5 

88.6 
86.7 

86.8 
86.9 
87.0 

87.1 

87.2 

87.3 

87.4 
87.5 
87.6 

87.7 
87.8 
87.9 

88.0 
88.1 
88.2 

88.3 
88.4 
88.5 

88.6 
88.7 
88.8 

88.9 
89.0 
89.1 

89.2 
89.3 
89.4 

89.5 
89.6 
89.7 

89.8 
89.9 




Hw & 



88.985 
88.981 
89.028 

89.074 
89.120 
89.167 

89.218 
89.259 
89.306 

89.862 
89.898 
89.444 

89.491 
89.587 
89.588 

89.680 
39.676 
89.722 

89.769 
89.815 
89.861 

89.907 
89.954 
40.000 

40.046 
40.098 
40.189 

40.186 
40.231 
40.278 

40.824 
40.870 
40.417 

40.468 
40.509 
40.556 

40.602 
40.648 
40.694 

40.741 
40.787 
40.888 

40.880 
40.926 
40.972 

41.019 
41.065 
41.111 

41.157 
41.204 
41.250 

41.296 
41.843 
41.889 

41.485 
41.481 
41.528 

41.574 
41.620 
41.667 



77.870 
77.968 
78.056 

78.148 
78.241 
78.838 

78.426 
78.519 
78.611 

78.704 
78.796 
78.889 

78.981 
79.074 
79.167 

79.269 
79.852 
79.444 

79.687 
79.680 
79.722 

79.815 
79.907 
80.000 

80.098 
80.185 
80.278 

80.870 
80.468 
80.556 

80.648 
80.741 
80.888 

80.926 
81.019 
81.111 

81.204 
81.296 
81.889 

81.481 
81.674 
81.067 

81.759 
81.852 
81.944 

82.037 
82.180 
82.222 

82.815 
82.407 
82.500 

82.598 
82.685 
82.778 

82.870 
82.968 
88.056 

88.148 
88.241 
88.883 



8 



16.806 
16.944 
17.088 

17.222 
17.861 
17.600 

17.689 
17.778 
17.917 

18.056 
18.194 
18.888 

18.472 
18.611 
18.750 

18.889 
19.028 
19.167 

19.806 
19.444 
19.588 

19.722 
19.861 
20.000 

20.189 
20.278 
20.417 

20.556 
20.694 
20.888 

20.972 
21.111 
21.250 

21.889 
21.528 
21.667 

21.806 
21.944 
22.083 

22.222 
22.361 
22.500 

22.689 
22.778 
22.917 

28.056 
23.194 
23.888 

23.472 
23.611 
23.750 

23.889 
24.028 
24.167 

24.306 
24.444 
24.583 

24.722 
24.861 
25.000 

8 



165.741 
155.926 
156.111 

156.296 
156.481 
166.667 

156.852 
157.087 
157.222 

157.407 
157.598 
157.778 

167.968 
158.148 
158.888 

158.519 
168.704 
158.889 

159.074 
159.259 
159.444 

159.680 
159.815 
160.000 

160.185 
160.870 
160.556 

160.741 
160.926 
161.111 

161.296 
161.481 
161.667 

161.852 
162.037 
162.222 

162.407 
162.598 
162.778 

162.968 
168.148 
168.833 

163.519 
168.704 
168.889 

164.074 
164.259 
164.444 

164.630 
164.815 
165.000 

166.185 
165.870 
165.556 

165.741 
165.926 
166.111 

166.296 
166.481 
166.667 



6 



194.676 
194.907 
195.189 

195.870 
195.602 
195.838 

196.065 
196.296 
196.628 

196.759 
196.991 
197.222 

197.464 
197.686 
197.917 

198.148 
198.380 
198.611 

198.848 
199.074 
199.806 

199.587 
199.769 
200.000 

200.281 
200.468 
200.694 

200.926 
201.167 
201.889 

201.620 
201.862 
202.088 

202.815 
202.546 
202.778 

203.009 
203.241 
208.472 

208.704 
208.985 
204.167 

204.898 
204.680 
204.861 

205.093 
205.324 
205.556 

205.787 
206.019 
206.260 

206.481 
206.713 
206.944 

207.176 
207.407 
207.689 

207.870 
208.102 
208.888 

6 



6 



238.611 
288.889 
284.167 

234.444 
284.722 
235.000 

285.278 
285.556 
236.838 

286.111 
286.889 
286.667 

286.944 
287.222 
237.600 

237.778 
238.056 
288.388 

238.611 
288.889 
239.167 

239.444 
289.722 
240.000 

240.278 
240.556 
240.888 

241.111 
241.389 
241.667 

241.944 
242.222 
242.500 

242.778 
243.056 
243.833 

243.611 
243.889 
244.167 

244.444 
244.722 
246.000 

245.278 
245.556 
245.888 

246.111 
246.889 
246.667 

246.944 
247.222 
247.500 

247.778 
248.056 
248.338 

248.611 
248.889 
249.167 

249.444 
249.722 
260.000 

6 



272.546 
272.870 
278.194 

278.519 
278.848 
274.167 

274.491 
274.815 
275.189 

275.463 
275.787 
276.111 

276.435 
276.759 
277.088 

277.407 
277.731 
278.056 

278.380 
278.704 
279.028 

279.852 
279.676 
280.000 

280.824 
280.648 
280.972 

281.296 
281.620 
281.944 

282.269 
282.593 
282.917 

288.241 
283.565 
288.889 

284.218 
284.537 
284.861 

286.185 
285.509 
285.833 

286.157 
286.481 
286.806 

287.130 
287.454 
287.778 

288.102 
288.420 
288.750 

289.074 
289.898 
289.722 

290.046 
290.870 
290.694 

291.019 
291.848 
291.667 



8 



811.481 
811.852 
812.222 

812.598 
812.968 
818.888 

818.704 
814.074 
814.444 

814.815 
815.186 
815.556 

815.926 
816.296 
316.667 

817.087 
817.407 
817.778 

818.148 
318.519 
818.889 

819.259 
819.630 
820.000 

820.870 
820.741 
821.111 

821.481 
821.852 
822.222 

822.598 
822.968 
828.888 

828.704 
324.074 
824.444 

824.815 
825.185 
825.556 

825.926 
826.296 
826.667 

827.087 
827.407 
827.778 

828.148 
828.519 
828.889 

829.259 
829.680 
830.000 

880.870 
380.741 
881.111 

881.481 
381.852 
832.222 

882.598 
382.908 
883.388 

8 



9 



860.417 
850.838 
851.250 

851.667 
352.083 
352.500 

352.917 
353.838 
358.760 

864.167 
354.588 
855.000 

855.417 
855.888 
856.250 

856.667 
857.088 
857.500 

367.917 
858.838 
858.750 

359.167 
859.583 
860.000 

360.417 
860.888 
861.250 

361.667 
362.088 
362.500 

362.917 
363.388 
363.750 

864.167 
864.588 
865.000 

865.417 
865.838 
366.250 

366.667 
367.088 
367.500 

367.917 
868.833 
868.750 

869.167 
369.583 
370.000 

370.417 
870.888 
371.250 

871.667 
372.088 
872.500 

872.917 
878.888 
373.750 

874.167 ' 

874.583 

375.000 

9 
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TABLE XXL 



Eighth Parts of Rectangular Prisms. 



H. or B. 



90.1 
90.9 
900^ 

90.4 
90.5 
90.6 

90.7 
90.8 
90.9 

91.0 
91.1 
91.2 

91.3 
91.4 
91.5 

91.6 
91.7 
91.8 

91.9 
92.0 
92.1 

92.2 
92.g 
92.4 

92.5 
92.6 
92.7 

92.8 
92 J^ 
93.0 

98.1 
93.2 
93.3 

93.4 
9.U 
93.6 

93.7 
93.8 
93J 

94.0 
94.1 
94.2 

94.3 
94.4 
94.5 

9441 
91.7 
91.8 

94.9 
95.0 
95.1 

95.2 

954 

95.5 
95.6 
95.7 

95.8 
954» 

H.fri 



41.718 
41.759 
41.806 

41.852 
41.898 
41.944 

41.991 
42.087 
42.088 

42.180 
42.176 
42.222 

42.269 
42.815 
42.861 

42.407 
42.454 
42.500 

42.546 
42.598 
42.639 

42.685 
42.781 
42.778 

42.824 
42.870 
42.917 

42.968 
43.009 
48.056 

48.102 
48. 148 
48.194 

48.241 
48.287 
48.883 

48.880 
48.426 
48.472 

48.519 
48.565 
48.611 

43.657 
48.704 
48.750 

43.796 
43.848 
48.889 

48.985 
48.981 
44.028 

44.074 
44.120 
44.167 

44.218 
44.259 
44.806 

44.852 
44.898 
44.444 



88.426 
88.519 
88.611 

83.704 
83.796 
88.889 

88.981 
84.074 
84. 167 

84.259 
84.852 
84.444 

84.587 
84.680 
84.722 

84.815 
84.907 
85.000 

85.098 
85.185 
85.278 

85.870 
85.468 
85.556 

86.648 
85.741 
85.888 

85.926 
86.019 
86.111 

86.204 
86.296 
86.889 

86.481 
86.574 
86.667 

86.759 
86.852 
86.944 

87.087 
87.180 
87.222 

87.815 
87.407 
87.500 

87.598 
87.685 
87.778 

87.870 
87.968 
88.056 

88.148 
88.241 
88.888 

88.426 
88.519 
88.611 

88.704 
88.796 
88.889 



8 



25.189 
25.278 
25.417 

25.556 
25.694 
25.888 

25.972 
26.111 
26.250 

26.889 
26.528 
26.667 

26.806 
26.944 
27.088 

27.222 
27.861 
27.500 

27.689 
27.778 
27.917 

28.056 
28.104 
28.888 

28.472 
28.611 
28.750 

28.889 
29.028 
29.167 

29.806 
29.444 

29.588 

29.722 
29.861 
80.000 

80.189 
80.278 
80.417 

30.556 
80.694 
80.888 

80.972 
31.111 
81.250 

81.889 
81.528 
81.667 

81.806 
81.944 
32.088 

82.222 
82.861 
32.500 

32.639 
32.778 
32.917 

38.056 
88.194 
33.838 



66.852 
67.087 
67.222 

67.407 
67.598 
67.778 

67.968 
68.148 
68.883 

68.519 
68.704 
68.889 

69.074 
69.259 
69.444 

69.680 
69.815 
70.000 

70.186 
70.870 
70.656 

70.741 
70.926 
71.111 

71.296 
71.481 
71.667 

71.852 
72.087 
72.222 

72.407 
72.598 
72.778 

72.968 
78.148 
78.388 

78.519 
73.704 
78.889 

74.074 
74.259 
74.444 

74.680 
74.815 
75.000 

75.185 
76.870 
75.556 

75.741 
75.926 
76.111 

76.296 
76.481 
76.667 

76.862 
77.087 
77.222 

77.407 
77.598 
77.778 



6 



208.566 
208.796 
209.028 

209.269 
209.491 
209.722 

209.964 
210.186 
210.417 

210.648 
210.880 
211.111 

211.843 
211.574 
211.806 

212.087 
212.269 
212.500 

212.781 
212.963 
218.194 

218.426 
213.657 
218.889 

214.120 
214.862 
214.688 

214.815 
215.046 
216.278 

215.609 
215.741 
215.972 

216.204 
216.486 
216.667 

216.898 
217.180 
217.361 

217.593 
217.824 
218.056 

218.287 
218.619 
218.760 

218.981 
219.213 
219.444 

219.676 
219.907 
220.139 

220.870 
220.602 
220.838 

221.065 
221.296 
221.628 

221.769 
221.991 
222.222 

6 



6 



260.278 
260.666 
250.888 

261.111 
261.889 
251.667 

261.944 
252.222 
252.600 

262.778 
258.066 
258.833 

268.611 
268.889 
254.167 

264.444 
254.722 
256.000 

266.278 
266.556 
255.888 

266.111 
256.889 
256.667 

266.944 
267.222 
267.600 

267.778 
258.056 
258.838 

258*611 
258.889 
269.167 

259.444 
259.722 
260.000 

260.278 
260.556 
260.888 

261.111 
261.889 
281.667 

261.944 
262.222 
262.500 

262.778 
268.056 
268.888 

268.611 
263.889 
264.167 

264.444 
264.722 
265.000 

265.278 
266.556 
265.833 

266.111 
266.889 
266.667 

6 



291.991 
292.816 
292.639 

292.968 
298.287 
298.611 

298.986 
294.259 
294.688 

294.907 
296.281 
295.556 

296.880 
296.204 
296.528 

296.852 
297.176 
297.600 

297.824 
298.148 
298.472 

298.796 
299.120 
299.444 

299.769 
800.093 
800.417 

800.741 
801.066 
801.889 

801.718 
802.037 
802.861 

302.685 
803.009 
303.838 

803.657 
308.981 
804.306 

804.680 
804.954 
805.278 

805.602 
805.926 
306.250 

806.574 
306.898 
307.222 

307.646 
307.870 
308.194 

808.619 
308.848 
309.167 

809.491 
809.815 
810.189 

810.463 
310.787 
311.111 



8 



8 



888.704 
884.074 
884.444 

834.815 
835.186 
835.666 

386.926 
886.296 
886.667 

837.087 
837.407 
837.778 

888.148 
338.519 
838.889 

839.269 
839.630 
840.000 

840.870 
840.741 
841.111 

841.481 
841.862 
842.222 

842.698 
842.968 
848.888 

848.704 
844.074 
844.444 

844.815 
845.185 
846.566 

845.926 
846.296 
846.667 

847.087 
847.407 
847.778 

848.148 
848.519 
848.889 

849.269 
349.680 
350.000 

850.870 
850.741 
851.111 

851.481 
851.862 
352.222 

352.698 
352.968 
858.888 

353.704 
854.074 
354.444 

854.816 
355.185 
855.656 

8 



875.417 
875.888 
876.250 

876.667 
877.088 
877.600 

877.917 
878.838 
878.750 

379.167 
879.688 
380.000 

880.417 
880.838 
881.260 

881.667 
882.083 
882.500 

882.917 
888.838 
888.750 

884.167 
884.583 
886.000 

885.417 
885.883 
886.250 

886.667 
887.083 
387.500 

887.917 
888.838 
888.760 

889.167 
889.583 
890.000 

890.417 
890.833 
891.250 

891.667 
892.083 
892.500 

892.917 
393.833 
398.750 

894.167 
394.588 
895.000 

896.417 
395.838 
896.250 

896.667 
897.088 
397.500 

897.917 
398.838 
398.750 

899.167 
899.588 
400.000 

9 
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TABLE XXL 



Eighth Farts of RectaTignlar Frism. 



Lor fiL 



1 



Ml 
96.2 
1W.8 

oa.4 

1W.6 

m.1 

Mw8 
1W.9 

97.0 
97.1 
97.9 

97.S 
97.4 
97.5 

97.6 
97.7 
97.8 

97.9 
98.0 
98.1 

98.9 
98.8 
98.4 

98.5 
98.6 

98.7 

1P9.0 

98.9 
99.0 

99.1 

v9.3 

99.4 
99.5 
99.6 

99.7 
99.8 
99.9 

100.0 
100.1 
100.2 

100*3 
100.4 
IQM 

100.6 
100.7 
100.8 

lOOJ^ 
101.0 
101.1 

101.9 
lOU 
101.4 

101.5 
101.6 
101.7 

10L8 
«01J» 
109.0 

lL4r fiL 



44.491 
44.537 
44.588 

44.680 
44.676 
44.722 

44.769 
44.815 
44.861 

44.907 
44.954 
45.000 

45.046 
45.098 
45.189 

45.185 
45.231 
45.278 

45.824 
45.870 
45.417 

45.463 
45.509 
45.556 

45.602 
45.648 
45.694 

45.741 

45.787 
45.883 

45.880 
45.926 
45.972 

46.019 
46.065 
46.111 

46.157 
46.204 
46.250 

46.296 
46.348 
46.889 

46.485 
46.481 
46 528 

46.574 
46.620 
46.667 

46.718 
46.769 
46.806 

46.852 
46;898 
46.944 

46.991 
47.087 
47.088 

47.180 
47.176 
47.222 



88.981 
89.074 
89.167 

89.259 
89.852 
89.444 

89.587 
89.680 
89.722 

89.815 
89.907 
90.000 

90.093 
90.185 
90.278 

90.870 
90.463 
90.556 

90.648 
90.741 
90.838 

90.926 
91.019 
91.111 

91.204 
91.296 
91.889 

91.481 
91.574 
91.667 

91.759 
91.852 
9V944 

92.087 
92.180 
92.222 

92.815 
92.407 
92.500 

92.593 

92.685 
92.778 

92.870 
92.963 
98.056 

98.148 
98.241 
98.883 

98.426 
98.519 
93.611 

93.704 
98.796 
98.889 

98.981 
94.074 
94.167 

04.259 
94.852 
94.444 



8 



188.472 
188.611 
188.750 

138.889 
134.028 
184.167 

184.806 
184.444 
184.588 

184.722 
184.861 
185.000 

185.139 
135.278 
185.417 

135.556 
185.694 
185.838 

185.972 
186.111 
136.250 

186.889 
186.528 
136.667 

136.806 
136.944 
187.088 

187.222 
187.861 
137.500 

137.689 
187.778 
187.917 

188.056 
188.194 
188.888 

188.472 
138.611 
188.750 

188.889 
189.028 
189.167 

189.806 
189.444 
189.583 

189.722 
189.861 
140.000 

140.189 
140.278 
140.417 

140.566 
140.694 
140.888 

140.972 
141.111 
141.250 

141.889 
141.528 
141.667 

8 



77.968 
78.148 
78.888 

78.519 
78.704 
78.889 

79.074 
79.259 
79.444 

79.680 
79.815 
80.000 

80.185 
80.870 
80.556 

80.741 
80.926 
81.111 

81.296 
81.481 
81.667 

81.852 
82.087 
82.222 

82.407 
82.598 
82.778 

82.968 
83.148 
88.888 

83.519 
83.704 
88.889 

84.074 
84.259 
84.444 

84.680 
84.815 
85.000 

85.185 
85.370 
85.556 

85.741 
85.926 
86.111 

86.296 
86.481 
86.667 

86.852 
87.087 
87.222 

87.407 
87.598 
87.778 

87.968 
88.148 
88.888 

88.619 

88.704 
88.889 



6 


6 


222.454 

222.685 
222.917 


266.944 
267.222 
267.600 


228.148 
228.880 
228.611 


267.778 
268.056 
268.888 


228.848 
224.074 
224.806 


268.611 
268.889 
269.167 


224.687 
224.769 
225.000 


269.444 
269.722 
270.000 


226.281 
225.468 
225.694 


270.278 
270.666 
270.888 


226.926 
226.157 
226.889 


271.111 
271.889 
271.667 


226.620 
226.852 
227.088 


271.944 
272.222 
272.500 


227.815 
227.546 
227.778 


272.778 
278.056 
278.888 


228.009 
228.241 
228.472 


278.611 
278.889 
274.167 


228.704 
228.985 
229.167 


274.444 
274.722 
276.000 


229.898 
229.680 
229.861 


275.278 
275.556 
276.888 


280.098 
230.824 
280.556 


276.111 
276.889 
276.667 


280.787 
281.019 
231.250 


276.944 
277.222 
277.500 


281.481 
231.718 
281.944 


277.778 
278.056 
278.888 


282.176 
232.407 
282.689 


278.611 
278.889 
279.167 


282.870 
238. 102 
233.838 


279.444 
279.722 
280.000 


283.565 
288.796 
284.028 


280.278 
280.556 
280.888 


234.269 
284.491 
284.722 


281.111 
281.889 
281.667 


284.954 
285.185 
285.417 


281.944 
282.222 
282.500 


286.648 
285.880 
286.111 


282.778 
288.056 
283.888 


5 


6 



811.486 
311.759 
812.083 

312.407 
812.731 
813.056 

818.880 
313.704 
314.028 

814.862 
314.676 
315.000 

815.824 
815.648 
815.972 

816.296 
816.620 
816.944 

317.269 
817.593 
817.917 

818.241 
818.565 
818.889 

819.218 
819.587 
819.861 

820.185 
320.509 
820.888 

821.167 
321.481 
821.806 

822.180 
322.464 
822.778 

828.102 
323.426 
828.750 

824.074 
324.898 
824.722 

325.046 
825.870 
825.694 

826.019 
826.343 
826.667 

826.991 
827.315 
827.689 

827.963 
328.287 
828.611 

828.986 
829.269 
829.688 

829.907 
830.231 
880.666 



8 



856.926 
866.296 
856.667 

857.037 
367.407 
357.778 

858.148 
858.619 
868.889 

859.259 
859.680 
860.000 

860.870 
360.741 
861.111 

861.481 
361.852 
362.222 

862.598 
362.968 
868.383 

863.704 
864.074 
864.444 

864.816 
865.186 
866.566 

865.926 
866.296 
866.667 

867.087 

867.407 
867.778 

868.148 
868.519 
868.889 

869.259 
869.680 
870.000 

870.870 
870.741 
871.111 

871.481 
871.852 
872.222 

872.693 
872.968 
873.883 

878.704 
374.074 
874.444 

874.815 
875.185 
875.666 

875.926 
876.296 
876.667 

877.087 
877.407 
877.778 

8 



9 



400.417 
400.888 
401.250 

401.667 
402.088 
402.500 

402.917 ' 

403.338 

403.750 

404.167 
404.588 
405.000 

405.417 
405.888 
406.250 

406.667 
407.088 
407.500 

407.917 
408.888 
408.750 

409.167 
409.588 
410.000 

410.417 
410.888 
411.260 

411.667 
412.088 
412.500 

412.917 
413.888 
418.750 

414.167 
414.588 
415.000 

415.417 
415.888 
416.260 

416.667 
417.088 
417.500 

417.917 
418.888 
418.750 

419.167 
419.588 
420.000 

420.417 
420.838 
421.250 

421.667 
422.083 
422 500 

422.917 
423.838 
423.750 

424.167 
i 424.688 
425.000 

9 
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TABLE XXL 



ISghth Farts of Bectangnlar Prisms. 



L«r & 



lOLl 

102.5 
102.8 

102.7 
102.8 
102J^ 

10S.0 
108.1 
103.2 

lOM 
103.4 
108.5 

103.0 
103.7 
108.8 

108.0 
104.0 
104.1 

104.2 
101.8 
101.4 

104.5 
lOt.6 
104.7 

101.8 
1044^ 
105UI 

105.1 
105.2 
105JI 

105.4 
105.5 
105.0 

105.7 
105.8 
105J 

100.0 
106.1 
100.2 

100.8 
1064 
100w5 

106.0 
106.7 
100.8 

106J 
107.0 
107.1 

107.2 
107 Jl 
107.4 

107.5 
107.0 
107.7 

102.8 
107.0 
108U) 



Lw %. 



47.269 
47.316 
47 861 

47.407 
47.454 

47.600 

47.646 
47.698 
47.639 

47.686 
47.731 
47.778 

47.824 
47.870 
47.917 

47.968 
48.009 
48.066 

48.102 
48.148 
48.194 

48.241 
48.287 
48.388 

48?880 
48.426 
48.472 

48.619 
48.666 
48.611 

48.667 
48.704 
48.760 

48.796 
48.843 
48.889 

48.936 
48.981 
49.028 

49.074 
49.120 
49.167 

49.218 
49.259 
49.306 

49.362 
49.398 
49.444 

49.491 
49.637 
49.683 

49.630 
49.676 
49.722 

49.769 
49.815 
49.861 

49.907 
49.964 
60.000 



94.687 
94.680 
94.722 

94.816 
94.907 
96.000 

96.098 
95.186 
96.278 

95.370 
95.463 
96.666 

96.648 

96.741 
96.888 

96.926 
96.019 
96.111 

96.204 
96,296 
96.389 

96.481 
96.574 
96.667 

96.759 
96.862 
96.944 

97.087 
97.180 
97.222 

97.816 
97.407 
97.500 

97.693 
97.686 
97.778 

97.870 
97.968 
98.066 

98.148 
98.241 
98.383 

98.426 
98.519 
98.611 

98.704 
98.796 
98.889 

98.981 
99.074 
99.167 

99.269 
99.852 
99.444 

99.637 
99.680 
99.722 

99.816 

99.907 

100.000 



8 



41.806 
41.944 
42.088 

42.222 
42.361 
42.600 

42.639 
42.778 
42.917 

43.066 
48.194 
43.833 

48.472 
43.611 
43.750 

43.889 
44.028 
44.167 

44.806 
44.444 
44.683 

44.722 
44.861 
45.000 

46.189 
46.278 
46.417 

46.666 
46.694 
45.883 

46.972 
46.111 
46.260 

46.389 
46.528 
46.667 

46.806 
46.944 
47.088 

47.222 
47.861 
47.600 

47.689 
47.778 
47.917 

48.056 
48.194 
48.338 

48.472 
48.«11 
48.750 

48.889 
49.028 
49.167 

49.306 
49.444 
49.683 

49.722 
49.861 
50.000 



89.074 
89.259 
89.444 

89.630 
89.816 
90.000 

90.186 
90.870 
90.656 

90.741 
90.926 
91.111 

91.296 
91.481 
91.667 

91.862 
92.087 
92.222 

92.407 
92.698 
92.778 

92.963 
98.148 
98.388 

98.619 
93.704 
98.889 

94.074 
94.259 
94.444 

94.680 
94.816 
96.000 

96.186 
96.870 
96.656 

95.741 

95.926 
96.111 

96.296 
96.481 
96.667 

96.852 
97.037 
97.222 

97.407 
97.693 
97.778 

97.968 
98.148 
98.833 

98.619 
98.704 
98.889 

99.074 
99.259 
99.444 

99.680 

99.815 

200.000 



286.848 
236.674 
286.806 

237.037 
237.269 
287.500 

237.731 
237.968 
238.194 

238.426 
238.667 
238.889 

289.120 
239.362 
289.683 

289.816 
240.046 
240.278 

240.509 
240.741 
240.972 

241.204 
241.436 
241.667 

241.898 
242.180 
242.361 

242.698 
242.824 
243.056 

248.287 
243.619 
243.760 

243.981 
244.213 
244.444 

244.676 
244.907 
246.189 

246.870 
245.602 
245.833 

246.066 
246.296 
246.628 

246.769 
246.091 
247.222 

247.464 
247.685 
247.917 

248.148 
248.380 
248.611 

248.848 
249.074 
249.306 

249.637 
249.769 
260.000 



6 



6 


7 


288.611 
288.889 
284.167 


330.880 
331.204 
331.628 


284.444 
284.722 
286.000 


831.862 
332.176 
882.600 


286.278 
286.666 
286.838 


332.824 
883.148 
883.472 


286.111 
286.389 
286.667 


333.796 
884.120 
334.444 


286.944 
287.222 
287.600 


834.769 
386.093 
336.417 


287.778 
288.066 
288.883 


835.741 
836.066 
336.889 


288.611 
288.889 
289.167 


836.718 
837.037 
337.361 


289.444 
289.722 
290.000 


337.686 
338.009 
388.888 


290.278 
290.666 
290.883 


838.667 
338.981 
839.806 


291.111 
291.389 
291.667 


839.680 
839.964 
840.278 


291.944 
292.222 
292.500 


840.602 
340.926 
841.260 


292.778 
293.056 
298.888 


841.574 
341.898 
342.222 


298.611 
293.889 
294.167 


342.646 
342.870 
343.194 


294.444 
294.722 
296.000 


848.619 
843.848 
844.167 


296.278 
296.656 
296.838 


844.491 
344.815 
346.139 


296.111 
296.889 
296.667 


846.463 
345.787 
846.111 


296.944 
297.222 
297.600 


846.435 
346.759 
847.088 


297.778 
298.056 
298.833 


847.407 
847.731 
348.056 


298.611 
298.889 
299.167 


848.880 
848.704 
849.028 


299.444 
299.722 
300.000 


849.352 
349.676 
850.000 





7 



8 



378.148 
378.619 
378.889 

379.269 
379.680 
880.000 

380.870 
380.741 
381.111 

881.481 
881.852 
382.222 

382.698 
882.968 
383.383 

383.704 
384.074 
884.444 

384.816 
385.186 
886.666 

385.926 
886.296 
886.667 

387.087 
387.407 
387.778 

888.148 
388.619 
388.889 

889.269 
389.680 
390.000 

890.370 
390.741 
391.111 

391.481 
391.852 
392.222 

892.698 
392.968 
393.383 

893.704 
394.074 
394.444 

394.816 
395.186 
395.656 

395.926 
396.296 
396.667 

397.087 
397.407 
397.778 

898.148 
898.519 
398.889 

899.259 
890.630 
400.000 



9 



8 



426.417 
426.833 
426.260 

426.667 
427.088 
427.600 

427.917 
428.338 
428.760 

429.167 
429.683 
430.000 

430.417 
430.833 
481.260 

431.667 
432.083 
432.600 

432.917 
488.383 
433.760 

434.167 
434.583 
436.000 

485.417 
435.833 
436.250 

436.667 
487.088 
437.600 

437.917 
488.333 
438.760 

439.167 
489.683 
440.000 

440.417 
440.833 
441.250 

441.667 
442.083 
442.600 

442.917 
443.333 
443.760 

444.167 
444.583 
445.000 

445.417 
445.833 
446.260 

440.667 
447.083 
447.500 

447.917 
448.333 
448.760 

449.167 
449. .383 
450.000 



9 



227 



TABLE XXI. 



Eighth Farts of Rectangular Frisnu. 



H. <r B. 



108.1 
108.2 
108.3 

108.4 
108.5 
108.0 

108.7 

108.8 
108.0 

100.0 
100.1 
100.2 

100.8 
100.4 
100.5 

100.6 
100.7 
100.8 

100.0 
llOU) 
110.1 

110.2 
110.3 
110.4 

110.5 
110.6 
110.7 

110.8 
110.0 
111.0 

111.1 
111.2 
111.3 

111.4 
111.5 
111.6 

111.7 
111.8 
11141 

1124) 
112.1 
112.2 

112.8 
112.4 
112.5 

112.6 
112.7 
112.8 

1124) 
1134) 
113.1 

113.2 
113.3 
113.4 

113.5 
113.6 
113.7 

118.8 
113.0 
1144) 

Lw B. 



50.046 
50.098 
50.189 

50.185 
50.281 
60.278 

50.824 
50.870 
50.417 

50.468 
50.509 
50.556 

50.602 
50.648 
50.694 

60.741 
50.787 
50.888 

50.880 
50.926 
60.972 

51.019 
51.065 
51.111 

51.157 
51.204 
51.250 

51.296 
51.348 
51.889 

51.485 
51.481 
51528 

61.574 
51.620 
51.667 

51.718 
51.769 
51.806 

51.852 
51.898 
51.944 

61.991 
62.087 
62.088 

62.180 
62.176 
52.222 

52.269 
52.815 
52.861 

52.407 
52.454 
52.500 

52.546 
52.598 
52.689 

52.686 
52J81 
62.778 



00.098 
00.185 
00.278 

00.870 
00.468 
00.566 

00.648 
00.741 
00.888 

00.926 
01.019 
01.111 

01.204 
01.296 
01.889 

01.481 
01.574 
01.667 

01.759 
01.852 
01.944 

02.087 
02.180 
02.222 

02.815 
02.407 
02.500 

02.598 
02.686 
02.778 

02.870 
02.968 
08.066 

08.148 
08.241 
08.883 

08.426 
08.619 
08.611 

08.704 
08.796 
08.889 

08.981 
04.074 
04.167 

04.269 
04.362 
04.444 

04.687 
04.680 
04.722 

04.815 
04.9.07 
05.000 

05.098 
05 186 
05.278 

05.870 
05.468 
05.556 



8 



60.189 
50.278 
60.417 

50.556 
60.694 
60.888 

60.972 
61.111 
51.260 

51.889 
51.528 
61.667 

51.806 
61.944 
52.088 

62.222 
62.861 
52.500 

52.689 
52.778 
62.917 

58.056 
58.194 
53.888 

58.472 
68.611 
68.750 

58.889 
54.028 
64.167 

54.806 
54.444 
54.583 

54.722 
64.861 
65.000 

65.139 
55.278 
55.417 

55.556 
55.694 
55.888 

55.972 
56.111 
56.250 

56.889 
56.528 
66.667 

56.806 
56.944 
57.088 

57.222 
67.861 
57.500 

67.689 
57.778 
57.917 

58.056 
58.194 
58.888 

8 



200.185 
200.870 
200.556 

200.741 
200.926 
201.111 

201.298 
201.481 
201.667 

201.862 
202.087 
202.222 

202.407 
202.598 
202.778 

202.968 
208.148 
208.888 

208.619 
208.704 
208.889 

204.074 
204.259 
204.444 

204.680 
204.815 
205.000 

205.185 
206.370 
205.556 

205.741 
206.926 
206.111 

206.296 
206.481 
206.667 

206.862 
207.087 
207.222 

207.407 
207.698 

207.778 

207.968 
208.148 
208.888 

208.619 
208.704 
208.889 

209.074 
209.259 
209.444 

209.680 
209.815 
210.000 

210.185 
210.870 
210.556 

210.741 
210.926 
211.111 



250.281 
250.468 
250.694 

250.926 
251.157 
251.889 

251.620 
261.852 
252.088 

252.815 
262.546 
252.778 

258.009 
268.241 
253 472 

258.704 
258.985 
254.167 

264.898 
254.680 
264.861 

265.098 
265.824 
255.556 

255.787 
256.019 
256.260 

256.481 
266.718 
256.944 

257.176 
267.407 
267.689 

257.870 
268.102 
258.838 

268.665 
258.796 
259.028 

259.259 
259.491 
269.722 

269.954 
260.186 
260.417 

260.648 
260.880 
261.111 

261.848 
261.574 
261.806 

262.087 
262.269 
262.500 

262.781 
262.968 
268.194 

268.426 
268.657 
268.889 






7 


800.278 
800.556 
800.888 


850.824 
850.648 
850.972 


801.111 
801.889 
801.667 


851.296 
851.620 
851.944 


301.944 
802.222 
802.500 


852.269 
852.698 
862.917 


802.778 
808.056 
808.888 


858.241 
868.565 
858.889 


808.611 
808.889 
304.167 


854.218 
354.587 
854.861 


804.444 

304.722 
805.000 


865.185 
856.509 
855.888 


305.278 
805.656 
305.888 


866.157 
856.481 
856.806 


806.111 
806.889 
806.667 


857.180 
357.454 
857.778 


806.944 
307.222 
807.500 


858.102 
868.426 
858.750 


307.778 
808.056 
808.838 


369.074 
859.398 
859.722 


808.611 
808.889 
809.167 


860.046 
860.870 
860.694 


809.444 
809.722 
810.000 


361.019 
361.843 
861.667 


810.278 
810.556 
810.888 


861.991 
862.315 
862.689 


811.111 
811.889 
811.667 


862.963 
368.287 
868.611 


811.944 
312.222 
812.500 


868.985 
864.259 
864.588 


812.778 
313.056 
818.888 


864.907 
865.281 
865.566 


818.611 
318.889 
814.167 


865.880 
366.204 
866.528 


814.444 
314.722 
815.000 


866.852 
367.176 
867.500 


315.278 
815.656 
316.888 


867.824 
368.148 
868.472 


816.111 
816.889 
816.667 


868.796 
869.120 
369.444 


6 


7 



8 



9 



400.870 
400.741 
401.111 

401.481 
401.852 
402.222 

402.598 
402.963 
408.888 

403.704 
404.074 
404.444 

404.815 
405.185 
405.556 

405.926 
406.296 
406.667 

407.087 
407.407 
407.778 

408.148 
408.519 
408.889 

409.289 
409.630 
410.000 

410.870 
410.741 
411.111 

411.481 
411.852 
412.222 

412.598 
412.968 
418.383 

418.704 
414.074 
414.444 

414.815 
415.185 
415.556 

415.926 
416.296 
416.667 

417.087 
417.407 
417.778 

418.148 
418.519 
418.889 

419.269 
419.680 
420.000 

420.870 
420.741 
421.111 

421.481 
421.852 
422.222 

8 



450.417 
450.833 
451.250 

451.667 
452.1183 
462.5U0 

452.917 
453.338 
453.750 

454.167 
454.588 
455.000 

455.417 
455.883 
466.260 

456.667 
457.088 
467.500 

467-917 
458.888 
458.760 

459.167 
459.588 1 
460.000 

460.417 
460.838 
461.250 

461.667 
462.083 
462500 

462.917 
468.838 
468.750 

464.167 
464.588 
465.000 

465.417 
465.888 
466.250 

466.667 
467.088 
467.500 



467.917 
468.388 
468.750 

469.167 
469.588 
470.000 I 

470.417 i 

470.883 

471.250 

471.667 
472.088 
472.500 

472.917 
473.388 
473.760 

474.167 
474 583 I 

475.000 ■ 

^f 

9 



r^b 



TABLE XXL 



Eighth Farts of Bectangnlar Prisms. 



114.1 
114,2 
114.S 

114^ 
114.5 
114.6 

114.7 
114.8 
114.9 

ttSJd 
115.1 
11&2 

U&S 
11&4 
115.5 

115.6 
115.7 
115.8 

115.9 
116.0 
116.1 

116.S 
116.3 
116.4 

116.5 
116.6 
116.7 

116.8 
116.9 
117.6 

117.1 
117.2 
117.3 

117.4 
117.5 
117.6 

117.7 
117.8 
117J 

118.6 
118.1 
118.2 

1184 
1184 
1184 

1184 
118.7 

118.8 

USJ 
1194 
119.1 

1194 
1194 
119.4 

1194 
1194 
119.7 

119.8 
119.9 
1294 

tnt 



52.824 
62.870 
62.917 

52.968 
53.009 
53.056 

58.102 
58.148 
53.194 

58.241 
53.287 
53.888 

58.880 
53.426 
53.472 

58.519 
58.565 
53.611 

58.657 
58.704 
53.750 

68.796 
53.848 

53.889 

58.935 
53.981 
54.028 

54.074 
54.120 
54.167 

54.218 
54.259 
54.306 

54.852 
54.398 
54.444 

64.491 
54.587 

54.583 

54.630 
54.676 
54.722 

54.760 
64.816 
64.861 

54.907 
54.954 
55.000 

55.046 
56.098 
56.139 

66.186 
55.231 
56.278 

65.824 
65470 
65.417 

55.468 
65.509 
65.556 



05.648 
05.741 
05.833 

05.926 
06.019 
06.111 

06.204 
06.296 
06.889 

06.481 
06.574 
06.667 

06.769 
06.852 
06.944 

07.087 
07.130 
07.222 

07.815 
07.407 
07.500 

07.593 
07.685 
07.778 

07.870 
07.968 
08.056 

08.148 
08.241 
08.338 

0a426 
08.519 
08.611 

08.704 
08.796 
08.889 

08.981 
09.074 
09.167 

09.259 
09.852 
09.444 

09.537 
09.630 
09.722 

00.815 
09.907 
10.000 

10.098 
10.185 
10.278 

10.870 
10.468 
10.556 

10.648 
10.741 
10.833 

10.926 
11.019 
11.111 



8 



58.472 
5a611 
58.750 

58.889 
59.028 
59.167 

69.806 
59.444 
59.583 

59.722 
59.861 
60.000 

60.139 
60.278 
60.417 

60.556 
60.694 
60.833 

60.972 
61.111 
61.250 

61.889 
4)1.528 
61.667 

61.806 
61.944 
62.063 

62.222 
62.361 
62.500 

62.689 
62.778 
62.917 

63.056 
63.194 
63.888 

63.472 
68.611 
63.750 

63.889 
64.028 
64.167 

64.806 
64.444 
64.583 

64.722 
64.861 
65.000 

66.139 
65.278 
65.417 

65.556 
65.694 
65.883 

66.972 
66.111 
66.250 

66.889 
66.528 
66.667 



211.296 
211.481 
211.667 

211.852 

212.037 
212.222 

212.407 
212.598 
212.778 

212.9«8 
213.148 
218.838 

218.619 
213.704 
218.889 

214.074 
214.259 
214.444 

214.630 
214.815 
215.000 

216.186 
215.870 
215.556 

215.741 
215.926 
216.111 

216.296 
216.481 
216.667 

216.852 
217.037 
217.222 

217.407 
217.593 
217.778 

217.968 

218.148 
21&888 

218.519 
218.704 
2ia889 

219.074 
219.259 
219.444 

219.680 
219.815 
220.000 

220.185 
220.870 
220.556 

220.741 
220.926 
221.111 

221.296 
221.481 
221.667 

221.852 
222.037 
222.222 



6 



264.120 
264.862 
264.583 

264.815 
265.046 
265.278 

266.509 
265.741 
265.972 

266.204 
266.435 
266.667 

266.898 
267.130 
267.861 

267.593 
267.824 
268.056 

268.287 
268.519 
268.750 

268.961 
269.218 
269.444 

269.676 
269.907 
270.189 

270.870 
270.602 
270.833 

271.065 
271.296 
271.628 

271.769 
271.991 
272.222 

272.464 
272.686 
272.917 

273.148 
273.880 
278.611 

278.848 
274.074 
274.306 

274.587 
274.769 
275.000 

275.281 
275.468 
275.694 

275.926 
276.157 
276.389 

276.620 
276.852 
277.088 

277.815 
277.546 
277.778 



816.944 
817.222 
317.600 

317.778 
318.056 
818.383 

818.611 
818.889 
819.167 

819.444 
819.722 
820.000 

320.278 
320.656 
820.838 

821.111 
321.889 
321.667 

821.944 
822.222 
322.600 

322.778 
828.056 
323.833 

323.611 
328.889 
324.167 

824.444 
824.722 
825.000 

825.278 
325.656 
325.888 

826.111 
826.889 
826.667 

826.944 
327.222 
327.600 

827.778 
828.056 
828.333 

828.611 
828.889 
829.167 

829.444 
329.722 
830.000 

880.278 
830.556 
380.833 

381.111 
881.889 
881.667 

881.944 

832.222 
332.500 

882.778 
833.056 
383.838 

6 



369.769 
870.093 
370.417 

870.741 
871.065 
371.389 

371.718 
372.087 
372.861 

872.685 
878.009 
878.833 

873.657 
873.981 
374.806 

874.630 
874.954 
875.278 

875.602 
875.926 
376.250 

376.574 
376.898 
377.222 

877.546 
877.870 
87&194 

378.519 
378.843 
879.167 

879.491 
879.815 
380.189 

880.463 
880.787 
381.111 

381.485 
881.759 
882.083 

382.407 
882.781 
383.056 

383.880 
383.704 
884.028 

884.852 
384.676 
385.000 

885.824 

385.648 
385.972 

886.296 
386.620 
886.944 

887.269 
387.593 
387.917 

388.241 
888.565 
888.889 



8 



422.698 
422.968 
428.383 

423.704 
424.074 
424.444 

424.815 
425.185 
426.556 

425.926 
426.296 
426.667 

427.087 
427.407 
427.778 

428.148 
428.519 
428.889 

429.259 
429.680 
480.000 

430.870 
430.741 
431.111 

481.481 
481.852 
432.222 

482.598 
482.968 
433.338 

483.704 
484.074 
434.444 

484.815 
485.185 
435.656 

435.926 
436.296 
436.667 

487.037 
487.407 
437.778* 

488.148 
438.519 
438.889 

489.259 
439.680 
440.000 

440.870 
440.741 
441.111 

441.481 
441.852 
442.222 

442.593 
442.968 
443.333 

448.704 
444.074 
444.444 

8 



9 



475.417 
475.838 
476.250 

476.667 
477.088 
477.500 

477.917 
478.383 
478.750 

479.167 
479.588 
480.000 

480.417 
480.838 
481.260 

481.667 
482.083 
482.500 

482.917 
488.883 
488.750 

484.167 
484.588 
485.000 

465.417 
485.833 
486.250 

486.667 
487.083 
487.500 

487.917 
488.883 
488.75U 

489.167 
489.583 
490.000 

490.417 
490.833 
491.260 

491.667 
492.088 
492.500 

492.917 
498.388 
498.750 

494.167 
494.583 
495.000 

495.417 
495.883 
496.250 

496.667 
497.083 
497.500 

497.917 
498.888 
498.750 

499.167 
499.583 
500.000 

8 
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TABLE TTCTT 



Rectangular Prianui. 



f.l 

OS 


0-B7 
0.74 
1.11 


0.74 
1.46 

2.22 


1.11 
2.22 
8.38 


1.48 
2.98 
4.44 


1.85 
8.70 

6.66 


2.22 
4.44 
6.67 


2.69 
S19 
7.78 


2.96 
6.9.1 
8.89 


ft.4 

0.B 


1.48 
1.85 
2.22 


2.96 
8.70 
4.44 


4.44 
5.56 
6.67 


5.98 
7.41 

8.89 


7.41 
9.26 
11.11 


8.89 
11.11 
18.88 


10.37 

12.96 
16.66 


11.85 
14.81 
17.78 


0.1 


2.69 
2.flB 
8.8S 


5.19 
5.M 
6.67 


7.78 
8.89 
lOOO 


10.87 

11.85 
18.88 


12.96 
14.81 
1667 


16.56 

17.78 
20.00 


IB. 16 
20.74 
28.88 


. 20.74 
28.70 
26.67 


1.1 
IJ 


8.70 
4.07 
4.44 


7.41 

8.15 
8.89 


12:22 

13.88 


14.81 

16.80 
17.78 


1852 

20.B7 
22.22 


22 22 
24.44 

26.87 


25.98 

28.62 
81.11 


29.63 
82.59 
15.66 


1.x 

1.4 
1.5 


4.81 
6.19 

5.66 


10.87 
11.11 


14.44 

15.6S 
16.87 


13.28 
20.74 

22.22 


24.07 
25.93 
27.78 


28.89 
81.11 
88.83 


88.70 
86.80 

88.89 


88.62 
41.18 
44.44 


1J> 
1.1 
1.8 


&.9S 

0.8(1 
6,87 


11.85 
12.59 
18.88 


17.78 
18.89 
20.00 


28.70 
26.19 
26.87 


29.68 
81.48 
88.83 


86.56 
87.78 
40.00 


41.48 

44.07 
46.67 


47.41 
60.87 
68.88 


1.9 

a.i 


7.04 

7.41 
7.78 


14.07 
14.81 
16.66 


21.11 
22.22 
28.88 


28.15 
29.68 
81.11 


86.19 
87.04 
88.89 


42.22 
44,44 

46.67 


4».2« 
51.85 
64.44 


66.80 
69.26 
62.22 


a.4 


8,15 

8.52 
8.80 


16.80 

17.04 
17.78 


24.44 
26.56 
28.67 


82.59 
34.07 
85.56 


40.74 
42.59 
44.44 


48.89 
61.11 
68.88 


57.04 
69.68 
62.22 


65.19 
88.15 
71.11 


&5 
3.1 


fl.26 
9.68 
lOOO 


18.52 
19.20 
20.00 


27.78 
28.89 
80.00 


87.04 
88.62 
40.00 


48.80 
48.16 
60.00 


66.56 
67.78 
60.00 


64.81 

67.41 
70.00 


74.07 
77.04 

80.00 


3.8 
8.0 


1087 
1074 
11.11 


20.74 
21.48 
22.22 


81.11 

82.22 
88.88 


41.48 
42.96 
44.44 


61.86 
68.70 

65.56 


62.22 
64.44 
66.67 


72,59 
75.19 
77.78 


82.96 
86.93 
88.89 


LI 
S.3 


11.48 
11.8.^ 
12.22 


22.96 
28.70 
21.44 


84.44 
86.56 
86.67 


45.98 
47.41 

48.89 


67.41 
69.26 
61.11 


68.89 
71.11 
78.88 


80,87 
82.96 
86.66 


91.86 
94.81 

67.78 


8.4 


12.69 

12.(16 
18.88 


26.19 

26.98 
26.87 


87.78 
88.89 
40.00 


60.87 
51.85 
63.88 


62.96 
B4.81 

88.67 


76.56 
77.78 
80.00 


88.16 

90.74 
98.38 


100.74 
108.70 
106.67 


8.1 
8J» 


18.70 
14.07 
14.44 


27.41 
28.15 

28.89 


41.11 
42.22 
48.88 


64.81 

66.80 
57.78 


68.52 
70.87 
72.22 


82.22 
84.44 
86.87 


95.98 
98.52 
101.11 


106.68 
1)2.68 
115.66 


43 
4.1 
4.S 


14.81 
15.19 

15.66 


29.63 
80.87 
81.11 


44.44 
45.56 
46.87 


59.26 
60.74 
B2.22 


74.07 
76.98 

77.78 


88.89 
91-11 
98.88 


108.70 
106.80 
108.89 


118.52 
121.48 
124.44 


4.8 
4.4 
4.5 


15.98 
1(1.80 
16.67 


81.85 
82.59 
S8.S8 


47.78 
48.89 
60.00 


68.70 
65.19 

66.67 


79.68 
81.48 
88.88 


96.56 
97.78 
100.00 


111.48 
114.07 
11667 


727-41 
18087 
188.88 


4Jt 
4.1 

4.8 


17.W 
17.41 

17,7B 


84.07 
84 81 
86.66 


61.11 
62.22 
68.88 


68.15 
69.68 
71.11 


86.19 
87.04 
88.89 


102.22 
104.44 

106.67 


119.26 
121.85 
134.44 


186.80 
189.26 
142.22 


4.9 
3.0 
5.1 


18.16 
18.62 
18.89 


86.80 
87.04 

87.78 


64.44 

65.66 
66.S7 


72.69 

74.07 
76.66 


90.74 
92.59 
94.44 


108.89 
111.11 
118.88 


127.04 
129.63 
182,22 


146.19 
148.15 
161.11 


5.9 
S.3 
3.4 


19.26 
19.68 

20.00 


88.62 
80.26 
40.00 


67.78 
68.89 
60.00 


77.04 
78.62 
80.00 


96.80 
98.16 
100.00 


115.66 
117.78 
120.00 


184.81 
187.41 
140.00 


164.07 
167.04 
160.00 


5J> 
3J( 
3.1 


20.87 

30.74 
21.11 


4074 

41.48 
42.22 


81.11 

62.22 
68.88 


81.48 

82.96 
84.44 


101.85 

108.70 
106.66 


122.22 
124.44 

126.67 


142.69 
146.19 
147.78 


162.96 

166.98 
168.89 




21.48 
21.85 
22.22 


42.96 
48.70 
44.44 


04.44 
65.66 

ee.67 


85.93 
87.41 

88.89 


107.41 
109.26 
111.11 


128.89 
131.11 
188.88 


160.87 
152.96 
166.58 


171.85 

174.81 
177.78 


LnK 


1 


2 


8 


4 


" 


6 


7 
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r. 
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Dtangnl 
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H.fr& 


1 


2 


8 


4 


6 


6 


7 


8 


9 


6.1 
6.9 


22.59 
22.96 
28.83 


45.19 
45.98 
46.67 


67.78 
68.89 
70.00 


90.87 
91.86 
98.88 


112.96 
114.81 
116.67 


186.56 
187.78 
140.00 


158.16 
160.74 
163.38 


180.74 
183.70 
186.67 


208.88 

206.67 
210.00 


6.4 
6.5 
6.6 


23.70 
24.07 
24.44 


47.41 
48.15 
48.89 


71.11 
72.22 
78.88 


94.81 
96.80 
97.78 


118.52 
120.87 
122.22 


142.22 
144.44 
146.67 


166.98 
168.52 
171.11 


189.68 
192.59 
195.56 


213.83 
216.67 
220.00 


6.7 
6.8 


24.81 
26.19 
25.56 


49.68 
50.87 
51.11 


74.44 
76.66 
76.67 


99.26 
100.74 
102.22 


124.07 
125.98 
127.78 


148.89 
161.11 
158.88 


178.70 
176.80 
178.89 


198.62 
201.48 
204.44 


228.88 
226.67 
280.00 


7.0 
7.1 
7.3 


25.98 
26.80 
26.67 


51.86 
52.59 
58.88 


77.78 
78.89 
80.00 


108.70 
106.19 
106.67 


129.68 
181.48 
183.88 


165.56 
157.78 
160.00 


181.48 
184.07 
186.67 


207.41 
210.87 
218.88 


288.33 
286.67 
240.00 


7.8 
7.4 
7.5 


27.04 
27.41 
27.78 


54.07 
54.81 
55.56 


81.11 
82.22 
88.88 


108.16 
109.68 
111.11 


185.19 
187.04 
188.89 


162.22 
164.44 
166.67 


189.26 
191.85 
194.44 


216.80 
219.26 
222.22 


248.33 
246.67 
250.00 


7.6 
7.7 

7.8 


28.15 
28.52 
28.89 


56.80 
57.04 
57.78 


84.44 
86.56 
86.67 


112.69 
114.07 
115.56 


140.74 
142.59 
144.44 


168.89 
171.11 
178.88 


197.04 
199.68 
202.22 


225.19 
228.15 
281.11 


258.33 
256.67 
260.00 


7.0 
8.0 
8.1 


29.26 
29.68 
80.00 


58.52 
59.26 
60.00 


87.78 
88.89 
90.00 


117.04 
118.62 
120.00 


146.80 
148.16 
150.00 


176.66 
177.78 
180.00 


204.81 
207.41 
210.00 


284.07 
287.04 
240.00 


268.33 
266.67 
270.00 


8.2 
8.S 

8.4 


80.87 
80.74 
81.11 


60.74 
61.48 
62.22 


91.11 
92.22 
98.88 


121.48 
122.96 
124.44 


161.86 
168.70 
155.56 


182.22 
184.44 
186.67 


212.59 
215.19 
217.78 


242.96 
245.98 
248.89 


278.83 
276.67 
280.00 


8.5 
8.6 

8.7 


81.48 
81.85 
82.22 


62.96 
68.70 
64.44 


94.44 
95.56 
96.67 


125.98 
127.41 
128.89 


157.41 
159.26 
161.11 


188.89 
191.11 
198.88 


220.87 
222.96 
225.56 


251.86 
254.81 
257.78 


288.33 
286.67 
290.00 


8.8 
M 


82.59 
82.96 
88.88 


65.19 
65.98 
66.67 


97.78 

98.89 

100.00 


180.87 
181.85 
188.88 


162.96 
164.81 
166.67 


196.66 
197.78 
200.00 


228.16 
230.74 
288.88 


260.74 
268.70 
266.67 


298.83 
296.67 
800.00 


0.1 
0.9 
0.8 


83.70 
84.07 
84.44 


67.41 
68.15 
68.89 


101.11 
102.22 
108.88 


184.81 
186.80 
187.78 


168.62 
170.87 
172.22 


202.22 
204.44 
206.67 


285.98 
288.52 
241.11 


269.68 
272.59 
276.56 


808.83 
806.67 
810.00 


0.4 
OJ 
0.6 


84.81 
85.19 
85.56 


69.68 
70.87 
71.11 


104.44 
105.56 
106.67 


189.26 
140.74 
142.22 


174.07 
175.98 
177.78 


208.89 
211.11 
218.88 


248.70 
246.80 
248.89 


278.62 
281.48 
284.44 


818.88 
816.67 
820.00 


0.7 
0.8 
0.0 


85.98 
86.80 
86.67 


71.85 
72.59 
78.88 


107.78 
108.89 
110.00 


148.70 
145.19 
146.67 


179.68 
181.48 
188.88 


215.56 
217.78 
220.00 


261.48 
254.07 
256.67 


287.41 
290.87 
293.88 


823.88 
826.67 
380.00 


10.0 
10.1 
10.9 


87.04 
87.41 
87.78 


74.07 
74.81 
76.66 


111.11 
112.22 
118.88 


148.15 
149.68 
151.11 


185.19 
187.04 
188.89 


222.22 
224.44 
226.67 


269.26 
261.86 
264.44 


296.80 
299.26 
802.22 


888.33 
336.67 
840.00 


10.8 
10.4 
10.5 


88.15 
88.52 
88.89 


76.80 
77.04 

77.78 


114.44 
116.56 
116.67 


162.69 
164.07 
165.56 


190.74 
192.59 
194.44 


228.89 
281.11 
288.88 


267.04 
269.68 
272.22 


805.19 
808.15 
311.11 


848.83 
846.67 
350.00 


10.6 
10.7 
10.8 


89.26 
89.68 
40.00 


78.62 
79.26 
80.00 


117.78 
118.89 
120.00 


157.04 
158.52 
160.00 


196.80 
198.15 
200.00 


285.56 
287.78 
240.00 


274.81 
277.41 
280.00 


814.07 
317.04 
320.00 


868.38 
866.67 
860.00 


10.0 
11.0 
11.1 


40.87 
40.74 
41.11 


80.74 
81.48 
82.22 


121.11 
122.22 
128.88 


161.48 
162.96 
164.44 


201.85 
208.70 
205.56 


242.22 
244.44 
246.67 


282.59 
285.19 
287.78 


322.96 
825.98 
828.89 


868.38 
866.67 
870.00 


11.9 
lU 
11.4 


41.48 
41.85 
42.22 


82.96 
88.70 
84.44 


124.44 
125.56 
126.67 


165.98 
167.41 
168.89 


207.41 
209.26 
211.11 


248.89 
251.11 
258.88 


290.87 
292.96 
295.56 


881.85 
884.81 
837.78 


878.38 
870.67 
880.00 


11U» 
11.6 
11.7 


42.59 
42.96 
48.88 


85.19 
85.93 
86.67 


127.78 
128.89 
180.00 


170.87 
171.86 
178.88 


212.96 
214.81 
216.67 


255.66 
257.78 
260.00* 


298.15 
800.74 
808.88 


840.74 
848.70 
846.67 


888.88 

886.67 
890.00 


11.8 
11.0 
1941 


48.70 
44.07 
44.44 


87.41 
88.15 
88.89 


181.11 
182.22 
188.88 


174.81 
176.80 
177.78 


218.62 
220.87 
222.22 


262.22 
264.44 
266.67 


805.98 
808.52 
811.11 


849.68 
852.59 
855.56 

8 


893.38 
896.67 
400.00 


ILirB. 

1 


1 


2 


8 


4 


6 


6 


7 


9 
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.. 
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H.ffB. 


1 


a 


8 


4 


6 


6 


7 


8 


9 


12.1 
12.2 


44.81 
46.19 
45.66 


89.68 
90.87 
91.11 


184.44 
185.56 
186.67 


179.26 
180.74 
182.22 


224.07 
225.98 
227.78 


268.89 
271.11 
278.88 


818.70 
816.80 
818.89 


368.52 
861.48 
864.44 


408.88 
406.67 
410.00 


12.4 
12J 
12.6 


46.98 
46.80 
46.67 


91.85 
92.59 
93.88 


187.78 
188.89 
140.00 


188.70 
185.19 
186.67 


229.68 
281.48 
288.88 


275.66 
277.78 
280.00 


821.48 
824.07 
826.67 


867.41 
870.87 
878.88 


418.88 
416.67 
420.00 


12.7 
12.8 
12.9 


47.04 
47.41 
47.78 


94.07 

' 94.81 

95.56 


141.11 
142.22 
143.88 


188.15 

« 189.68 

191.11 


285.19 
287.04 
288.89 


282.22 
284.44 
286.67 


829.26 
881.85 
884.44 


876.80 
879.26 
382.22 


428.88 
426.67 
480.00 


13.9 
13.1 
13.2 


48.15 
48.52 
48.89 


96.80 
97.04 
97.78 


144.44 
145.56 
146.67 


192.59 
194.07 
195.56 


240.74 
242.59 
244.44 


288.89 
291.11 
298.88 


837.04 
889.68 
842.22 


885.19 
888.15 
891.11 


488.38 
486.67 
440.00 


13.3 
13.4 
18.5 


49.26 
49.68 
50.00 


98.52 

99.26 

100.00 


147.78 
148.89 
150.00 


197.04 
198.52 
200.00 


246.80 
248.15 
250.00 


295.56 
297.78 
800.00 


844.81 
847.41 
850.00 


894.07 
897.04 
400.00 


448.88 
446.67 
450.00 


13.6 
13.7 

13.8 


50.87 
60.74 
51.11 


100.74 
101.48 
102.22 


151.11 
152.22 
153.88 


201.48 
202.96 
204.44 


251.85 
258.70 
255.56 


802.22 
804.44 
806.67 


352.59 
855.19 
867.78 


402.96 
405.93 
408.89 


458.88 
456.67 
460.00 


13.9 
14.9 
14.1 


51.48 
51.85 
52.22 


102.96 
103.70 
104.44 


154.44 
155.56 
156.67 


205.98 
207.41 
208.89 


257.41 
259.26 
261.11 


808.89 
811.11 
818.88 


860.87 
862.96 
865.56 


411.85 
414.81 
417.78 


468.38 
466.67 
470.00 


14.2 
14.4 


52.59 
52.96 
58.88 


105.19 
105.98 
106.67 


167.78 
158.89 
160.00 


210.87 
211.85 
218.88 


262.96 
264.81 
266.67 


815.56 
817.78 
820.00 


868.15 
870.74 
878.88 


420.74 
428.70 
426.67 


478.88 
476.67 
480.00 


14.5 
14.6 
14.7 


58.70 
54.07 
54.44 


107.41 
108.15 
108.89 


161.11 
162.22 
163:88 


214.81 
216.80 
217.78 


268.52 
270.87 
272.22 


822.22 
824.44 
826.67 


875.98 
878.52 
881.11 


429.68 
482.59 
485.56 


488.83 
486.67 
490.00 


14.8 
14.9 
15.9 


54.81 
55.19 
55.56 


109.68 
110.87 
111.11 


164.44 
165.56 
166.67 


219.26 
220.74 
222.22 


274.07 
275.98 
277.78 


828.89 
881.11 
888.88 


888.70 
886.80 
888.89 


488.52 
441.48 
444.44 


498.83 
496.67 
500.00 


15.1 
15.2 
15.3 


55.98 
56.80 
56.67 


111.85 
112.59 
118.88 


167.78 
168.89 
170.00 


228.70 
225.19 
226.67 


279.68 
281.48 
288.88 


885.56 
887.78 
840.00 


891.48 
894.07 
896.67 


447.41 
450.87 
458.88 


508.83 
506.67 
510.00 1 


15.4 
15.5 
15.6 


57.04 
57.41 
57.78 


114.07 
114.81 
115.56 


171.11 
172.22 
178.88 


228.15 
229.68 
281.11 


285.19 
287.04 
288.89 


842.22 
844.44 
846.67 


899.26 
401.85 
404.44 


466.80 
459.26 
462.22 


518.88 I 
516.67 : 
520.00 ' 


15.7 
15.8 
15.9 


68.15 
58.52 
5&89 


116.80 
117.04 
117.78 


174.44 
175.56 
176.67 


282.59 
284.07 
285.56 


290.74 
292.59 
294.44 


848.89 
851.11 
858.88 


407.04 
409.68 
412.22 


466.19 
468.15 
471.11 


528.83 
526.67 
530.00 


16.1 
16.2 


59.26 
59.68 
60.00 


118.52 
119.26 
120.00 


177.78 
178.89 
180.00 


287.04 
288.52 
240.00 


296.80 
298.15 
800.00 


855.56 
857.78 
860.00 


414.81 
417.41 
420.00 


474.07 
477.04 
480.00 


588.83 
535.67 
540.00 


16.3 
16.4 
16.5 


60.87 
60.74 
61.11 


120.74 
121.48 
122.22 


181.11 
182.22 
183.88 


241.48 
242.96 
244.44 


801.85 
808.70 
805.56 


862.22 
864.44 
866.67 


422.59 
425.19 
427.78 


482.96 
485.98 
488.89 


543.83 
546.67 
550.00 


16.6 
16.7 
16.8 


61.48 
61.85 
62.22 


122.96 
128.70 
124.44 


184.44 
185.56 
186.67 


245.98 
247.41 
248.89 


307.41 
809.26 
811.11 


868.89 
871.11 
878.88 


480.87 
482.96 
485.56 


491.86 
494.81 
497.78 


558.38 
556.67 
560.00 


17.9 
17.1 


62.59 
62.96 
63.88 


125.19 
125.98 
126.67 


187.78 
188.89 
190.00 


250.87 
251.85 
258.88 


812.96 
814.81 
816.67 


875.56 
877.78 
880.00 


438.15 
440.74 
448.88 


500.74 
508.70 
506.67 


508.38 '< 

666.67 

570.00 


17.2 
17.8 
17.4 


68.70 
64.07 
64.44 


127.41 
128.15 
128.89 


191.11 
192.22 
198.88 


254.81 
256.80 
257.78 


818.62 
820.87 
822.22 


882.22 
884.44 
886.67 


445.98 
448.52 
451.11 


509.68 
512.59 
515.56 


578.88 
576.67 
580.00 


17.5 
17.6 
17.7 


64.81 
65.19 
65.56 


129.68 
180.87 
181.11 


194.44 
196.56 
196.67 


269.26 
260.74 
262.22 


824.07 
826.98 
827.78 


888.89 
891.11 
898.88 


468.70 
456.80 
458.89 


518.52 
521.48 
524.44 


588.83 
586.67 
590.00 1 


17.8 
17.9 
18.0 


65.98 
66.80 
66.67 


181.85 
182.59 
188.88 


197.78 
198.89 
200.00 


268.70 
265.19 
266.67 


829.68 
881.48 
888.88 


895.58 
897.78 
400.00 


461.48 
464.07 
466.67 


527.41 
680.87 
588.88 


598.83 > 

596.67 

600.00 


H.«rB. 


1 


2 


8 


4 


6 


6 


7 


8 


» ! 



282 



TABLE ZZn 


• 
•• 


Seotangnlar Fnsms. 








l.«B.' 


1 


a 


8 


4 


6 


6 


7 


8 


9 


18.1 
18.2 
18JI 


67.04 
67.41 
67.78 


184.07 
184.81 
186.66 


201.11 
202.22 
203.88 


268.16 
269.68 
271.11 


886.19 
837.04 
338.89 


402.22 
404.44 
406.67 


469.26 
471.85 
474.44 


686.80 
689.26 
642.22 


608.83 
606.67 
610.00 


184 
18.5 
18.6 


68.16 
68.62 
68.89 


186.80 
187.04 
187.78 


204.44 
206.56 
206.67 


272.69 
274.07 
276.56 


840.74 
842.69 
844.44 


408.89 
411.11 
418.88 


477.04 
479.63 
482.22 


546.19 
548.15 
551.11 


618.88 
616.67 
620.00 


18.7 
18.8 


69.26 
69.68 
70.00 


188.62 
189.26 
140.00 


207.78 
208.89 
210.00 


277.04 
278.62 
280.00 


846.80 
848.16 
360.00 


416.66 

417.78 
420.00 


484.81 
487.41 
490.00 


654.07 
567.04 
660.00 


628.88 
626.67 
630.00 


19.0 
19.1 
10.2 


70.87 
70.74 
71.11 


140.74 
141.48 
142.22 


211.11 
212.22 
218.88 


281.48 
282.96 
284.44 


861.86 
863.70 
855.56 


422.22 
424.44 
426.67 


492.69 
495.19 
497.78 


662.96 
665.98 
568.89 


688.88 
686.67 
640.00 


lOJI 
194 
19.5 


71.48 
71.86 
72.22 


142.96 
148.70 
144.44 


214.44 
215.66 
216.67 


286.98 
287.41 
288.89 


867.41 
369.26 
361.11 


428.89 
481.11 
488.88 


600.87 
602.96 
506.66 


571.86 
574.81 
577.78 


648.88 ! 

646.67 

660.00 


10.0 
10.7 
10.8 


72.69 
72.96 
73.88 


146.19 
146.98 
146.67 


217.78 
218.89 
220.00 


290.87 
291.86 
293.88 


862.96 
364.81 
866.67 


486.66 
487.78 
440.00 


608.15 
510.74 
618.88 


680.74 
688.70 
686.67 


668.33 
666.67 
660.00 


20.0 
20.1 


78.70 
74.07 
74.44 


147.41 
148.16 
148.89 


221.11 
222.22 
228.83 


294.81 
296.30 
297.78 


368.62 
870.87 
872.22 


442.22 
444.44 

446.67 


615.98 
518.62 
621.11 


589.68 
592.59 
595.56 


668.83 
666.67 
670.00 


20.2 

2oar 

204 


74.81 
76.19 
75.66 


149.68 
160.87 
161.11 


224.44 
225.66 
226.67 


299.26 
800.74 
802.22 


874.07 
875.98 
877.78 


448.89 
461.11 
463.88 


523.70 
626.80 
628.89 


598.52 
601.48 
604.44 


678.88 
676.67 
680.00 


20J» 
20.0 
20.7 


76.98 
76.80 
76.67 


151.86 
162.69 
168.83 


227.78 
228.89 
230.00 


808.70 
306.19 
806.67 


879.68 
881.48 
888.88 


465.66 
467.78 
460.00 


681.48 
684.07 
686.67 


607.41 
610.87 
618.83 


688.88 
686.67 
690.00 


20.8 
20J^ 
21.0 


77.04 
77.41 
77.78 


164.07 
164.81 
166.66 


281.11 
232.22 
238.83 


808.15 

. 809.68 

311.11 


886.19 
387.04 
388.89 


462.22 
464.44 
466.67 


589.26 
641.86 
544.44 


616.80 
619.26 
622.22 


698.88 
696.67 
700.00 


21.1 
21.2 
2M 


78.16 
78.62 
78.89 


166.80 
167.04 
167.78 


234.44 
286.66 
236.67 


812.59 
814.07 
816.56 


890.74 
"892.59 
894.44 


468.89 
471.11 
473.83 


547.04 
549.68 
552.22 


626.19 
628.15 
681.11 


708.88 
706.67 
710.00 


214 
21.5 
2141 


79.26 
79.68 
80.00 


158.62 
169.26 
160.00 


287.78 
288.89 
240.00 


817.04 
818.62 
820.00 


896.80 
398.16 
400.00 


476.56 
477.78 
480.00 


564.81 
667.41 
560.00 


684.07 
687.04 
640.00 


718.83 
716.67 
720.00 


21.7 
21.8 
2141 


80.87 
80.74 
81.11 


160.74 
161.48 
162.22 


241.11 
242.22 
248.88 


321.48 
822.96 
824.44 


401.86 
403.70 
405.56 


482.22 
484.44 
486.67 


662.69 
665.19 
667.78 


642.96 
646.98 
648.89 


728.88 

726.67 
780.00 


22.0 
22.1 
22.2 


81.48 
81.86 
82.22 


162.96 
168.70 
164.44 


244.44 
245.56 
246.67 


826.98 
327.41 
828.89 


407.41 
409.26 
411.11 


488.89 
491.11 
498.88 


570.87 
672.96 
675.56 


661.85 
664.81 
657.78 


783.88 
786.67 
740.00 


22.3 
224 
22.5 


82.69 
82.96 
88.88 


166.19 
166.98 
166.67 


247.78 
248.89 
260.00 


380.87 
881.86 
888.88 


412.96 
414.81 
416.67 


495.56 
497.78 
600.00 


578.15 
680.74 
683.88 


660.74 
668.70 
666.67 


748.88 
746.67 
760.00 


2241 
22.7 
22.8 


88.70 
84.07 
84.44 


167.41 
168.16 
168.89 


251.11 
262.22 
253.83 


884.81 
886.80 
837.78 


418.52 
420.37 
422.22 


602.22 
504.44 
606.67 


585.98 
588.52 
691.11 


669.68 
672.69 
676.66 


758.83 
766.67 
760.00 


22.0 
28.0 
28.1 


84.81 
85.19 
86.66 


169.68 
170.87 
171.11 


254.44 
256.56 
256.67 


889.26 
840.74 
842.22 


424.07 
425.93 
427.78 


508.89 
511.11 
518.88 


593.70 
696.30 
698.89 


678.52 
681.48 
684.44 


768.88 
766.67 
770.00 


28.2 
2341 
234 


86.98 
86.80 
86.67 


171.85 
172.59 
178.88 


267.78 
258.89 
260.00 


843.70 
846.19 
846.67 


429.68 
481.48 
488.88 


616.66 
517.78 
520.00 


601.48 
604.07 
606.67 


687.41 
690.37 
698.88 


778.88 
776.67 
780.00 


23.5 

2341 
23.7 


87.04 
87.41 
87.78 


174.07 
174.81 
176.66 


261.11 
262.22 
268.88 


348.16 
849.68 
851.11 


485.19 
437.04 
488.89 


622.22 
624.44 
526.67 


609.26 
611.86 
614.44 


696.80 
699.26 
702.22 


788.88 
786.67 
790.00 


23.8 
23.0 
2441 


88.16 
88.62 
88.89 


176.80 
177.04 

177.78 


264.44 
265.66 
266.67 


852.69 
854.07 
856.66 


440.74 
442.69 
444.44 


528.89 
681.11 
688.88 


617.04 
619.63 
622.22 


705.19 
708.15 
711.11 


798.88 
796.67 
800.00 


Licl. 


1 


2 


8 


4 


5 


6 


7 


8 


8 
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686.56 

587.78 
540.00 


624.81 
627.41 
080.00 








M2.22 
544.44 
546.67 


682.69 
686.19 

687.78 






648.89 

651.11 
S63.8S 


640.87 
642.96 
646.66 






655.56 
667.78 
660.00 


648.16 
660.74 
668.88 






662.22 
664.44 

566.67 


656.98 
868.62 
661.11 






568.80 
671.11 
578.88 


663.70 

666.80 
668.89 






576.66 

677.78 
5BO.O0 


671.48 
674.07 
676.67 






682,22 

684.44 
686.67 


679.26 
681.85 

684.44 






588.89 
561.11 

698.88 


687.04 
B89.68 
692.22 






696.66 

597.78 
dOO.OO 


694.81 
697.41 
700.00 


sod! 00 


960I0O 




602.22 
604.44 

608.67 


702.69 
706.18 

707.78 


802.98 
805.98 
806.89 


908.33 
906.67 
910.00 




608.89 
031.11 
618.88 


710.87 
712.66 
715.6a 


811.86 
814.81 
817.78 


918.38 

916. 67 
920.00 




6J5.66 
617.78 
620.00 


718.16 
720.74 
728.88 


820.74 
828.70 

826.67 


928.88 
926.67 
980.00 




622.22 
624.44 
626.67 
628.89 
681.11 
6SS.8S 


726.98 
728.62 
781.11 
788.70 
786.80 
788. B» 


829.68 
832.69. 

811.4? 
844.44?" 


988.3S 

9S6.67 


S 
3 


686.66 
687.78 
640.00 


741.48 

744.07 
748.67 


847.41 
860.37 - 
863.8^ 




642.22 
644.44 


749.26 
751.86 
764.44 


869!2« 




646.67 


^!bk^SS 


648.89 
661.11 
668.88 


767.04 
759.68 
762.22 


8eG.I(V 
868.10 
871.1^ 




666.66 
667.78 
660.00 


764.81 
7fi7.41 

770.00 


874.03-^; 
877.0*k 
880,0^ 




662.22 
664.44 

666.67 


772.59 

776.19 
777.78 


882.9«S 
S86.9.«> 
S88.St 




e 


7 


''. 




^ 





Bectangnlar PriBsiB. 








H. or B. 


1 


2 


8 


4 


5 


6 


7 


8 


9 


30.1 
30.2 
30.3 


111.48 
111.85 
112.22 


222.96 
223.70 
224.44 


884.44 
835.56 
886.67 


445.98 
447.41 
448.89 


657.41 
559.26 
661.11 


668.89 
671.11 
673.33 


780.37 
782.96 
785.56 


891.85 
894.81 
897.78 


1008.88 
1006.67 
1010.00 


30.4 
30.5 
30.6 


112.59 
112.96 
118.88 


225.19 
225.93 
226.67 


337.78 
338.89 
340.00 


450.87 
451.85 
453.33 


562.96 
564.81 
566.67 


676.66 
677.78 
680.00 


788.15 
790.74 
798.88 


900.74 
908.70 
906.67 


1018.88 
1016.67 
1020.00 


30.7 
80.8 
804» 


118.70 
114.07 
114.44 


227.41 
228.15 
228.89 


841.11 
342.22 
843.33 


454.81 
456.30 
457.78 


668.52 
570.37 
672.22 


682.22 
684.44 
686.67 


795.98 
798.52 
801.11 


909.63 
912.59 
915.56 


1028.88 
1026.67 
1080.00 


; 31.0 

1 31.1 

31.2 


114.81 
116.19 
115.66 


229.68 
230.87 
28L11 


844.44 
845.56 
846.67 


459.26 
460.74 
462.22 


674.07 
675.98 
577.78 


688.89 
691.11 
698.33 


803.70 
806.30 
808.89 


918.52 
921.48 
924.44 


1038.38 
1036.67 
1040.00 


31.3 
31.4 
31.5 


115.98 
116.80 
116.67 


231.85 
232.59 
233.38 


347.78 
848.89 
850.00 


468.70 
465.19 
466.67 


579.63 
581.48 
688.88 


695.56 
697.78 
700.00 


811.48 
814.07 
816.67 


927.41 
980.87 
938.33 


1048.33 
1046.67 
1050.00 


31.6 
31.7 
31.8 


117.04 
117.41 
117.78 


234.07 
234.81 
285.56 


861.11 
852.22 
853.33 


468.15 
469.68 
471.11 


686.19 
687.04 
688.89 


702.22 
704.44 
706.67 


819.26 
821.85 
824.44 


986.30 
939.26 
942.22 


1063.38 
1056.67 
1060.00 


3U 
32U^ 
32.1 


118.16 
118.52 
118.89 


286.30 
237.04 
287.78 


354.44 
355.56 
356.67 


472.69 
474.07 
475.56 


690.74 
592.59 
594.44 


708.89 
711.11 
718.88 


827.04 
829.63 
832.22 


945.19 
948.15 
961.11 


1068.88 
1066.67 
1070.00 


32.2 
32.8 
32.4 


119.26 
119.68 
120.00 


238.52 
239.26 
240.00 


357.78 
858.89 
360.00 


477.04 
478.52 
480.00 


696.80 
598.15 
600.00 


715.56 
717.78 
720.00 


884.81 
887.41 
840.00 


964.07 
957.04 
960.00 


1073.83 
1076.67 
1080.00 


1 32.5 

. 32.6 

32.7 


120.87 
120.74 
121.11 


240.74 
241.48 
242.22 


861.11 
862.22 
868.83 


481.48 
482.96 
484.44 


601.85 
603.70 
605.56 


722.22 
724.44 
726.67 


842.59 
845.19 
847.78 


962.96 
965.93 
968.89 


1088.33 
1086.67 
1090.00 


32.8 
324» 
33.0 


121.48 
121.85 
122.22 


242.96 
243.70 
244.44 


864.44 
365.56 
866.67 


485.98 
487.41 
488.89 


607.41 
609.26 
611.11 


728.89 
.781.11 
783.83 


850.37 
852.96 
855.66 


971.85 
974.81 
977.78 


1093.38 
1096.67 
1100.00 


33.1 
33.2 
33J 


122.59 
122.96 
128.83 


245.19 
245.93 
246.67 


867.78 
368.89 
870.00 


490.37 
491.85 
498.33 


612.96 
614.81 
616.67 ■ 


785.66 
737.78 
740.00 


858.16 
860.74 
863.88 


980.74 
988.70 
986.67 


1103.83 
1106.67 
1110.00 


33.4 

i 33.5 

33.6 


128.70- 

124.07 

124.44 


247.41 
248.15 
248.89 


871.11 
872.22 
873.38 


494.81 
496.30 
497.78 


618.62 
620.37 
622.22 


742.22 
744.44 
746.67 


866.98 
868.62 
871.11 


989.68 
992.59 
995.56 


1118.88 
1116.67 
1120.00 


33.7 
33.8 
33.0 


124.81 
125.19 
125.56 


249.63 
250.37 
251.11 


874.44 
375.56 
876.67 


499.26 
500.74 
502.22 


624.07 
625.98 
627.78 


748.89 
751.11 
758.83 


878.70 
876.80 
878.89 


998.62 
1001.48 
1004.44 


1128.83 

. 1126.67 

1130.00 


34.0 
34.1 
34.2 


125.98 
126.80 
126.67 


261.85 
262.59 
253.88 


877.78 
878.89 
880.00 


503.70 
505.19 
506.67 


629.68 
681.48 
683.83 


756.66 
757.78 
760.00 


881.48 
884.07 
886.67 


1007.41 
1010.37 
1018.88 


1138.88 
1186.67 
1140.00 


34.3 
34.4 
34.5 


127.04 
127.41 
127.78 


254.07 
254.81 
255.56 


881.11 
382.22 
883.88 


608.15 
509.68 
511.11 


635.19 
687.04 
638.89 


762.22 
764.44 
766.67 


889.26 
891.85 
894.44 


1016.80 
1019.26 
1022.22 


1 148.88 
1146.67 
1150.00 


34U» 
34.7 
34.8 


128.15 
128.52 
128.89 


256.30 
257.04 
257.78 


884.44 
385.56 
386.67 


512.59 
614.07 
616.56 


640.74 
642.59 
644.44 


768.89 
771.11 
773.88 


897.04 
899.63 
902.22 


1026.19 
1028.16 
1031.11 


1158.38 
1166.67 
1160.00 


34.0 
35.0 
35.1 


129.26 
129.68 
180.00 


258.52 
259.26 
260.00 


887.78 
888.89 
890.00 


517.04 
518.52 
520.00 


646.80 
64ai5 
650.00 


775.66 
777.78 
780.00 


904.81 
907.41 
910.00 


1034.07 
1087.04 
1040.00 


1168.88 
1166.67 
1170.00 


35.2 
35.3 
354 


180.87 
130.74 
131.11 


260.74 
261.48 
262.22 


391.11 
392.22 
393.33 


521.48 
522.96 
624.44 


651.86 
653.70 
656.56 


782.22 
784.44 
786.67 


912.69 
916.19 
917.78 


1042.96 
1045.98 
1048.89 


1178.83 
1176.67 
1180.00 


35.5 
35.6 
35.7 


131.48 
181.85 
132.22 


262.96 
268.70 
264.44 


894.44 
895.56 
396.67 


525.93 
527.41 
528.89 


667.41 
669.26 
661.11 


788.89 
791.11 
793.83 


920.37 
922.96 
925.56 


1051.85 
1064.81 
1057.78 


1183.83 
1186.67 
1190.00 


35.8 
35.0 
9M 


182.59 
132.96 
188.88 


265.19 
265.98 
266.67 


897.78 
898.89 
400.00 


530.87 
581.85 
583.83 


662.96 
664.81 
666.67 


796.56 
797.78 
800.00 


928.15 
930.74 
933.88 


1060.74 
1068.70 
1066.67 


1193.83 
1196.67 
1200.00 


LorB. 


1 


2 


3 


4 


5 


6 


7 


8 


9 



285 



n 



TABLE XXTT. 



Bectangular FrismB. 



H.orB. 



36.1 

SO 

38.4 
38.5 
36.6 

36.7 
36.8 
dM 

37.0 
37.1 
37.2 

37.8 
37.4 
37.5 

37.6 
37.7 

87.8 

37.9 
38.0 
38.1 

38.2 
38.3 
38.1 

38.5 
3S.6 

38.7 

38.8 
38.9 
39.0 

39.1 
39.2 
39.3 

39.4 
39.5 
39.6 

39.7 
39.8 
39.9 

40.0 
40.1 
40.2 

40.3 
40.4 
40.5 

40.6 
40.7 
40.8 

40.9 
41.0 
41.1 

41.2 
4U 
41.4 

41.5 
41.6 
41.7 

41.8 
41.9 
42.0 

H. or B. 



88.70 
84.07 
84.44 

84.81 
86.19 
86.56 

86.98 
8G.80 
36.67 

87.04 
87.41 
87.78 

88.16 
88.62 
88.89 

89.26 
89.68 
40.00 

40.87 
40.74 
41.11 

41.48 
41.86 
42.22 

42.69 
42.96 
48.88 

48.70 
44.07 
44.44 

44.81 
46.19 
46.66 

46.98 
46.80 
46.67 

47.04 
47.41 
47.78 

48.16 
48.52 

48.89 

49.26 
49.68 
60.00 

60.87 
60.74 
61.11 

51.48 
61.86 
62.22 

62.69 
52.96 
68.88 

68.70 
64.07 
64.44 

64.81 
56.19 
66.66 



267.41 
268.16 
268.89 

269.68 
270.87 
271.11 

271.86 
272.69 
278.88 

274.07 
274.81 
276.66 

276.80 
277.04 
277.78 

278.62 
279.26 
280.00 

280.74 
281.48 
282.22 

282.96 
288.70 
284.44 

285.19 
285.98 
286.67 

287.41 
288.16 
288.89 

289.63 
290.87 
291.11 

291.86 
292.69 
298.88 

294.07 
294.81 
296.56 

296.80 
297.04 
297.78 

298.62 
299.26 
800.00 

800.74 
801.48 
802.22 

802.96 
808.70 
804.44 

805.19 
806.98 
806.67 

807.41 
808.16 
808.89 

809.68 
810.87 
311.11 



8 



401.11 
402.22 
408.88 

404.44 
406.56 
406.67 

407.78 
408.89 
410.00 

411.11 
412.22 
418.88 

414.44 
415.66 
416.67 

417.78 
418.89 
420.00 

421.11 
422.22 
428.38 

424.44 
426.66 
426.67 

427.78 
428.89 
480.00 

481.11 
482.22 
488.88 

484.44 
485.66 
486.67 

487.78 
488.89 
440.00 

441.11 
442.22 
448.88 

444.44 
446.66 
446.67 

447.78 
448.89 
460.00 

451.11 
462.22 
468.88 

454.44 
455.56 
466.67 

457.78 
458 89 
460.00 

461.11 
462.22 
468.88 

464.44 
466.66 
466.67 

8 



584.81 
586.80 
687.78 

589.26 
640.74 
642.22 

648.70 
545.19 
646.67 

548.15 
649.68 
661.11 

652.59 
664.07 
556.56 

567.04 
568.52 
660.00 

661.48 
662.96 
564.44 

665.98 
567.41 
568.89 

570.87 
671.86 
573.88 

674.81 
676.80 
677.78 

679.26 
680.74 
582.22 

583.70 
685.19 
686.67 

688.15 
689.68 
591.11 

692.69 
694.07 
695.56 

597.04 
598.52 
600.00 

601.48 
602.96 
604.44 

605.98 
607.41 
608.89 

610.87 
611.85 
618.88 

614.81 
616.80 
617.78 

619.26 
620.74 
622.22 



668.62 
670.87 
672.22 

674.07 
676.98 
677.78 

679.68 
681.48 
688.88 

686.19 
687.04 
688.89 

690.74 
692.69 
694.44 

696.80 
698.15 
700.00 

701.86 
708.70 
706.66 

707.41 
709.26 
711.11 

712.96 
714.81 
716.67 

718.52 
720.87 
722.22 

724.07 
725.98 
727.78 

729.68 
781.48 
788.88 

785.19 
787.04 
788.89 

740.74 
742.69 
744.44 

746.80 
748.15 
750.00 

761.86 
758.70 
765.56 

757.41 
769.26 
761.11 

762.96 
764.81 
766.67 

768.62 
770.87 
772.22 

774.07 
775.98 
777.78 



6 



802.22 
804.44 
806.67 

808.89 
811.11 
818.88 

816.66 
817.78 
820.00 

822.22 
824.44 
826.67 

828.89 
881.11 
883.88 

885.56 
887.78 
840.00 

842.22 
844.44 
846.67 

848.89 
861.11 
858.88 

855.56 
857.78 
860.00 

862.22 
864.44 
866.67 

868.89 
871.11 
878.88 

876.66 
877.78 
880.00 

882.22 
884.44 
886.67 

888.89 
891.11 
893.88 

896.56 
897.78 
900.00 

902.22 
904.44 
906.67 

908.89 
911.11 
918.88 

916.66 
917.78 
920.00 

922.22 
924.44 

926.67 

928.89 
981.11 
988.88 

6 



935.98 
988.52 
941.11 

948.70 
946.80 
948.89 

951.48 
954.07 
966.67 

959.26 
961.85 
964.44 

967.04 
969.68 
972.22 

974.81 
977.41 
980.00 

982,59 
985.19 
987.78 

990.87 
992.96 
996.56 

998.15 
1000.74 
1008.88 

1005.98 
1008.52 
1011.11 

1018.70 
1016.80 
1018.89 

1021.48 
1024.07 
1026.67 

1029.26 
1081.85 
1084.44 

1087.04 
1089.68 
1042.22 

1044.81 
1047.41 
1050.00 

1052.59 
1056.19 
1057.78 

1060.87 
1062.96 
1065.66 

1068.16 
1070.74 
1078.88 

1075.98 
1078.62 
1081.11 

1083.70 
1086.80 
1088.89 



8 



069.63 
072.59 
076.56 

078.52 
081.48 
084.44 

087.41 
090.87 
093.83 

096.30 
099.26 
102.22 

106.19 
108.15 
111.11 

114.07 
117.04 
120.00 

122.96 
125.98 
128.89 

181.85 
184.Q1 
187.78 

140.74 
148.70 
146.67 

149.63 
152.59 
155.56 

158.52 
161.48 
164.44 

167.41 
170.87 
178.83 

176.80 
179.26 
182.22 

186.19 
188.15 
191.11 

194.07 
197.04 
200.00 

202.96 
205.93 
208.89 

211.85 
214.81 
217.78 

220.74 
228.70 
226.67 

229.63 
232.59 
235.56 

288.52 
241.48 
244.44 

8 



8 



203.33 
206.67 
210.00 

218.38 
216.67 
220.00 

228.38 
226.67 
230.00 

233.83 
236.67 
240.00 

243.38 
246.67 
250.00 

253.38 
266.67 
260.00 

263.33 
266.67 
270.00 

273.88 
276.67 
280.00 

288.38 
286.67 
290.00 

298.88 
296.67 
800.00 

803.88 
806.67 
810.00 

818.83 
816.67 
320.00 

828.33 
326.67 
330.00 

838.88 
836.67 
340.00 

348.38 
346.67 
350.00 

853.88 
856.67 
360.00 

363.88 i 

866.67 

370.00 

873.83 
876.67 
380.00 

888.88 
386.67 
890.00 

398.88 
896.67 
400.00 I 

9 
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TABLE XXn. 



Bectangular PriBinB. 



LirB. 



42.1 
43.3 
4U 

42.4 
42.5 
42.6 

42.7 
42.8 
42.9 

4S.0 
43.1 
43.2 

43.3 
43.4 
43.5 

43.6 
43.7 
43.8 

43.9 
44.0 
44.1 

44.2 
44.8 
44.4 

44.5 
44.6 
44.7 

44.8 
44.9 
45.6 

45.1 
45.2 
45.3 

45.4 
45.5 
45.6 

45.7 

45.8 
45.9 

46.0 
46.1 
46.2 

46.3 
46.4 
46.5 

AM 
46.7 
46.8 

48^ 
47.0 
47.1 

47.2 
47J 
47.4 

47.5 
47.6 
47.7 

47.8 
47.9 
48.0 

Lor 3. 



55.98 
56.80 
66.67 

67.04 
57.41 
67.78 

58.15 
58.52 
58.89 

69.26 
59.68 
60.00 

60.87 
60.74 
61.11 

61.48 
61.86 
62.22 

62.59 
62.96 
68.88 

68.70 
64.07 
64.44 

64.81 
65.19 
65.56 

65.93 
66.80 
66.67 

67.04 
67.41 
67.78 

68.15 
68.52 
68.89 

69.26 
69.68 
70.00 

70.37 
70.74 
71.11 

71.48 
71.85 
72.22 

72.59 
72.96 
73.83 

78.70 
74.07 
74.44 

74.81 
75.19 
76.56 

76.93 
76.80 
76.67 

77.04 
77.41 
77.78 



811.86 
812.69 
818.88 

814.07 
814.81 
816.66 

816.80 
817.04 
817.78 

818.52 
819.26 
820.00 

820.74 
821.48 
822.22 

822.96 
828.70 
824.44 

825.19 
8*25.93 
826.67 

827.41 
828.15 
828.89 

829.63 
880.37 
831.11 

381.86 
882.69 
888.88 

884.07 
884.81 
886.56 

836.30 
337.04 
887.78 

388.62 
839.26 
840.00 

340.74 
341.48 
342.22 

342.96 
343.70 
344.44 

845.19 
845.93 
346.67 

347.41 
848.16 
848.89 

849.68 
850.37 
861.11 

851.85 
852.59 
853.83 

864.07 
854.81 
366.66 



3 



467.78 
468.89 
470.00 

471.11 
472.22 
478.38 

474.44 
476.56 
476.67 

477.78 
478.89 
480.00 

481.11 
482.22 
483.88 

484.44 
485.56 
486.67 

487.78 
488.89 
490.00 

491.11 
492.22 
498.88 

494.44 
495.56 
496.67 

497.78 
498.89 
600.00 

601.11 
502.22 
608.83 

604.44 
605.56 
606.67 

607.78 
508.89 
610.00 

511.11 
512.22 
613.33 

514.44 
615.56 
616.67 

617.78 
518.89 
520.00 

521.11 
522.22 
523.33 

624.44 
625.66 
626.67 

627.78 
528.89 
530.00 

631.11 
632.22 
633.33 

8 



628.70 
626.19 
626.67 

628.16 
629.63 
681.11 

682.59 
684.07 
636.66 

687.04 
688.52 
640.00 

641.48 
642.96 
644.44 

646.93 
647.41 
648.89 

660.87 
661.86 
668.88 

664.81 
656.80 
667.78 

669.26 
660.74 
662.22 

668.70 
666.19 
666.67 

668.16 
669.68 
671.11 

672.69 
674.07 
676.56 

677.04 
678.52 
680.00 

681.48 
682.96 
684.44 

686.98 
687.41 
688.89 

690.37 
691.86 
698.88 

694.81 
696.80 
697.78 

699.26 
700.74 
702.22 

708.70 
706.19 
706.07 

708.16 
709.68 
711.11 



779.68 
781.48 
788.88 

786.19 
787.04 
788.89 

790.74 
792.69 
794.44 

796.80 
798.16 
800.00 

801.86 
803.70 
805.66 

807.41 
809.26 
811.11 

812.96 
814.81 
816.67 

818.62 
820.37 
822.22 

824.07 
826.93 
827.78 

829.68 
881.48 
883.88 

836.19 
837.04 
888.89 

840.74 
842.69 
844.44 

846.80 
848.16 
860.00 

861.85 
868.70 
866.66 

867.41 
869.26 
861.11 

862.96 
864.81 
866.67 

868.62 
870.37 
872.22 

874.07 
876.98 
877.78 

879.63 
881.48 
883.83 

886.19 
887.04 
888.89 



6 



985.66 
987.78 
940.00 

942.22 
944.44 
946.67 

948.89 
951.11 
958.83 

965.66 
967.78 
960.00 

962.22 
964.44 
966.67 

968.89 
971.11 
978.83 

976.56 
977.78 
980.00 

982.22 
984.44 
986.67 

988.89 
991.11 
998.83 

996.66 

997.78 

1000.00 

1002.22 
1004.44 
1006.67 

1008.89 
1011.11 
1018.83 

1015.66 
1017.78 
1020.00 

1022.22 
1024.44 
1026.67 

1028.89 
1081.11 
1033.83 

1036.66 
1037.78 
1040.00 

1042.22 
1044.44 
1046.67 

1048.89 
1061.11 
1068.88 

1066.66 
1057.78 
1060.00 

1062.22 
1064.44 
1066.67 

6 



091.48 
094.07 
096.67 

099.26 
101.86 
104.44 

107.04 
109.68 
112.22 

114.81 
117.41 
120.00 

122.59 
125.19 
127.78 

180.37 
182.96 
186.66 

188.16 
140.74 
148.88 

146.98 
148.62 
161.11 

163.70 
166.30 
168.89 

161.48 
164.07 
166.67 

169.26 
171.86 
174.44 

177.04 
179.68 
182.22 

184.81 
187.41 
190.00 

192.59 
196.19 
197.78 

200.87 
202.96 
205.66 

208.16 
210.74 
213.38 

215.93 
218.52 
221.11 

228.70 
226.80 
228.89 

231.48 
284.07 
286.67 

239.26 
241.86 
244.44 



8 



247.41 
250.87 
258.88 

266.80 
269.26 
262.22 

266.19 
268.15 
271.11 

274.07 
277.04 
280.00 

282.96 
285.98 
288.89 

291.86 
294.81 
297.78 

800.74 
308.70 
806.67 

309.68 
312.59 
316.56 

818.52 
821.48 
824.44 

827.41 
380.37 
838.33 

886.80 
889.26 
842.22 

846.19 
848.16 
361.11 

864.07 
867.04 
860.00 

862.96 
865.93 
868.89 

371.86 
874.81 
877.78 

880.74 
883.70 
886.67 

889.68 
892.59 
896.66 

898.62 
401.48 
404.44 

407.41 
410.87 
418.88 

416.80 
419.26 
422.22 

8 



9 

1408.83 
1406.67 
1410.00 

1413.33 
1416.67 
1420.00 

1428.33 
1426.67 
1480.00 

1488.88 
1486.67 
1440.00 

1448.38 
1446.67 
1460.00 

1468.88 
1466.67 
1460.00 

1468.83 
1460.67 
1470.00 

1478.88 
1476.67 
1480.00 

1483.88 
1486.67 
1490.00 

1498.88 
1496.67 
1500.00 

1608.83 
1606.67 
1610.00 

1518.88 
1516.67 
1520.00 

1528.88 
1626.67 
1530.00 

1683.88 
1586.67 
1640.00 

1548.88 
1546.67 
1660.00 

1553.83 
1666.67 
1660.00 

1563.88 
1566.67 
1670.00 

1673.88 
1676.67 
1680.00 

1688.38 
1686.67 
1590.00 

1693.88 
1596.67 
1600.00 

9 
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TABLE XXTT. 



Bectangular Prisms. 



H. or B. 



48.1 

48.2 
48^ 

48.4 
48.5 
48.6 

484 
48.8 
48.9 

49.0 
49.1 
49.2 

49.3 
49.4 
49.5 

49.6 
49.7 
49.8 

iM 
59.9 
59.1 

59.2 
59.8 
59.4 

59.5 
59.6 
59.7 

59.8 
59.9 
51.9 

51.1 
51.2 
51.g 

51.4 
51.5 
51.6 

51.7 
51.8 
51.9 

52.9 
52.1 
52.2 

52.3 
ii2.4 
52.5 

52.6 
52.7 

52.8 

52.9 
58.9 
58.1 

58.2 
58J 
58.4 

58.5 
58.6 
58.7 

58.8 
58.9 
54.9 



78.16 
78.62 
78.89 

79.26 
79.68 
80.00 

80.87 
80.74 
81.11 

81.48 
81.86 
82.22 

82.69 
82.96 
83.38 

88.70 
84.07 
84.44 

84.81 
80.19 
86.66 

85.98 
86.30 
86.67 

87.04 
87.41 
87.78 

88.16 
88.62 
88.89 

89.26 
89.68 
90.00 

90.87 
90.74 
91.11 

91.48 
91.86 
92.22 

92#69 
92.96 
93.33 

93.70 
94.07 
94.44 

94.81 
96.19 
96.66 

96.93 
96.30 
96.67 

97.04 
97.41 
97.78 

98.16 
98.62 
98.89 

99.26 

99.68 

200,00 



366.80 
367.04 
867.78 

368.62 
369.26 
860.00 

860.74 
361.48 
362.22 

362.96 
368.70 
364.44 

366.19 
366.98 
366.67 

367.41 
368.16 
368.89 

869.63 
370.87 
371.11 

371.86 
372.69 
873.33 

874.07 
374.81 
376.66 

876.30 
377.04 
377.78 

378.62 
879.26 
880.00 

380.74 
381.48 
382.22 

382.96 
383.70 
384.44 

386.19 
386.98 
386.67 

887.41 
388.16 
388.89 

889.68 
390.37 
391.11 

391.86 
392.69 
393.88 

894.07 
894.81 
396.66 

896.30 
897.04 
897.78 

398.62 
899.26 
400.00 



8 



634.44 
636.66 
686.67 

637.78 
638.89 
640.00 

641.11 
642.22 
643.33 

644.44 

646.66 
646.67 

647.78 
648.89 
660.00 

661.11 
662.22 
668.83 

664.44 
666.66 
666.67 

657.78 
668.89 
660.00 

561.11 
662.22 
663.33 

664.44 
666.66 
660.67 

667.78 
668.89 
670.00 

671.11 
672.22 
673.33 

674.44 
676.66 
676.67 

677.78 
678.89 
680.00 

581.11 
682.22 
683.33 

684.44 
685.56 
686.67 

687.78 
688.89 
690.00 

591.11 
692.22 
698.38 

694.44 
696.56 
696.67 

697.78 
698.89 
600.00 



712.69 
714.07 
716.66 

717.04 
718.62 
720.00 

721.48 
722.96 
724.44 

726.93 
727.41 
728.89 

780.87 
781.86 
788.83 

784.81 
736.30 
737.78 

789.26 
740.74 
742.22 

743.70 
746.19 
746.67 

748.16 
749.63 
761.11 

762.69 
764.07 
766.66 

767.04 
768.62 
760.00 

761 .48 
762.96 
764.44 

766.93 
767.41 
768.89 

770.37 
771.86 
778.83 

774.81 
776.30 
777.78 

779.26 
780.74 
782.22 

783.70 
786.19 
786.67 

788.16 
789.68 
791.11 

792.69 
794.07 
795.66 

797.04 
798.52 
800.00 



890.74 
892.69 
894.44 

896.30 
898.16 
900.00 

901.86 
908.70 
906.66 

907.41 
909.26 
911.11 

912.96 
914.81 
916.67 

918.62 
920.37 
922.22 

■ 924.07 
925.98 
927.78 

929.68 
931.48 
988.83 

936.19 
937.04 
938.89 

940.74 
942.69 
944.44 

946.80 
948.16 
960.00 

961.86 
968.70 
966.66 

967.41 
969.26 
961.11 

962.96 
964.81 
966.67 

968.62 
970.37 
972.22 

974.07 
975.98 
977.78 

979.63 
981.48 
983.33 

986.19 
987.04 
988.89 

990.74 
992.69 
994.44 

996.80 

998.16 

1000.00 



6 



068.89 
071.11 
073.38 

076.56 
077.78 
080.00 

082.22 
084.44 
086.67 

088.89 
091.11 
093.83 

096.66 
097.78 
100.00 

102.22 
104.44 
106.67 

108.89 
111.11 
118.38 

116.66 
117.78 
120.00 

122.22 
124.44 
126.67 

128.89 
131.11 
133.38 

136.66 
187.78 
140.00 

142.22 
144.44 
146.67 

148.89 
161.11 
163.33 

155.66 
167.78 
160.00 

162.22 
164.44 
166.67 

168.89 
171.11 
173.83 

175.66 
177.78 
180.00 

182.22 
184.44 
186,67 

188.89 
191.11 
193.38 

196.66 
197.78 
200.00 

6 



247.04 
1'49.63 
262.22 

264.81 
257.41 
260.00 

262.69 
266.19 
267.78 

270.37 
272.96 
276.66 

278.16 
280.74 
283.33 

286.93 
288.62 
291.11 

298.70 
296.80 
298.89 

801.48 
304.07 
306.67 

809.26 
311.85 
314.44 

317.04 
319.68 
822.22 

324.81 
327.41 
330.00 

332.69 
335.19 
337.78 

340.87 
342.96 
345.66 

848.16 
860.74 
363.33 

866.98 
868.62 
361.11 

363.70 
366.80 
868.89 

871.48 
374.07 
876.67 

379.26 
381.86 
384.44 

387.04 
389.63 
392.22 

394.81 
397.41 
400.00 



8 



1426.19 
1428.16 
1481.11 

1484.07 
1487.04 
1440.00 

1442.96 
1445.98 
1448.89 

1461.86 
1464.81 
1467.78 

1460.74 
1468.70 
1466.67 

1469.68 
1472.69 
1476.66 

1478.62 
1481.48 
1484.44 

1487.41 
1490.37 
1493.38 

1496.80 
1499.26 
1502.22 

1506.19 
1608.16 
1511.11 

1614.07 
1617.04 
1520.00 

1622.96 
1625.93 
1628.89 

1631.86 
1534.81 
1687.78 

1640.74 
1648.70 
1546.67 

1549.68 
1562.69 
1666.66 

1658.62 
1561.48 
1664.44 

1567,41 
1670.37 
1673.88 

1676.80 
1679.26 
1682.22 

1586.19 
1588.16 
1691.11 

1594.07 
1697.04 
1600.00 

8 



9 



1603.38 
1606.67 
1610.00 

1613.83 
1€16.67 
1620.00 

1628.38 

1626.67 
1630.00 

1633.33 
1636.67 
1640.00 

1643.33 
1646.67 
1660.00 

1658.38 
1656.67 
1660.00 

1668.33 
1066.67 
1670.00 

1673.33 
1670.67 
1680.00 

1683.33 
1686.67 
1690.00 

1698.33 
1696.67 
1700.00 

1703.33 
1706.67 
1710.00 

1718.33 
1716.67 
1720.00 

1723.38 
1726.67 
1730.00 

1733.38 
1736.67 
1740.00 

1743.33 
1746.67 
1760.00 

1753.83 
1766.67 
1760.00 

1763.83 
1766.67 
1770.00 

1773.88 
1776.67 
1780.00 

1788.83 
1786.67 
1790.00 

1793.88 
1796.67 
1800.00 

9 



288 



TABLE XXTT. 



Eectangular Prisms. 



LtrB. 



54.1 
54.3 
51.S 

M.4 
54.5 
54UI 

54.1 
54.8 
54.9 

55.0 
55.1 
55.3 

.^3 
55.4 
55.5 

55.« 
55.7 

55.8 

55.9 
5«.0 
50.1 

56.9 
56J 
56.4 

56.5 
563 
56.7 

56.8 
56.9 
57.0 

57.1 
57.!i 
57.S 

57.4 
57.5 
57.6 

57.7 

57.8 
57.9 

58.0 
58.1 
58.9 

58.3 
58.4 

58.5 

58.6 

58.7 
58.8 

58.9 
59.0 
59.1 

59.9 
59.3 
59.4 

59.5 
59.6 
59.7 

59.8 
59a» 
60.0 

Lorl 



200.87 
200.74 
201.11 

201.48 
201.85 
202.22 

202.59 
202.96 
208.88 

208.70 
204.07 
204.44 

204.81 
205.19 
205.66 

205.98 
206.80 
206.67 

207.04 
207.41 
207.78 

208.15 
208.52 
208.89 

209.26 
209.68 
210.00 

210.87 
210.74 
211.11 

211.48 
211.85 
212.22 

212.59 
212.96 
218.88 

218.70 
214.07 
214.44 

214.81 
215.19 
215.56 

215.98 
216.80 
216.67 

217.04 
217.41 
217.78 

218.15 
218.52 
218.89 

219.26 
219.68 
220.00 

220.87 
220.74 
221.11 

221.48 
221.85 
222.22 



400.74 
401.48 
402.22 

402.96 
408.70 
404.44 

405.19 
405.93 
406.67 

407.41 
408.15 

408.89 

409.68 
410.87 
411.11 

411.85 
412.59 
418.88 

414.07 
414.81 
415.56 

416.80 
417.04 
417.78 

418.52 
419.26 
420.00 

420.74 
421.48 
422.22 

422.96 
428.70 
424.44 

425.19 
425.98 
426.67 

427.41 
428.15 
428.89 

429.68 
480.87 
481.11 

431.85 
482.59 
488.88 

484.07 
484.81 
485.56 

486.80 
487.04 
487.78 

488.52 
489.26 
440.00 

440.74 
441.48 
442.22 

442.96 
448.70 
444.44 



8 



601.11 
602.22 
608.88 

604.44 
605.56 
606.67 

607.78 
608.89 
610.00 

611.11 
612.22 
618.88 

614.44 
615.56 
616.67 

617.78 
618.89 
620.00 

621.11 
622.22 
628.88 

624.44 
625.56 
626.67 

627.78 
628.89 
630.00 

681.11 
682.22 
688.88 

684.44 
685.56 
686.67 

637.78 
638.89 
640.00 

641.11 
642.22 
648.88 

644.44 
645.56 
646.67 

647.78 
648.89 
650.00 

651.11 
652.22 
658.88 

654.44 
655.56 
666.67 

657.78 
658.89 
660.00 

661.11 
662.22 
668.88 

664.44 
665.56 
666.67 

8 



801.48 
802.06 
804.44 

805.93 
807.41 
808.89 

810.87 
811.85 
818.38 

814.81 
816.80 
817.78 

819.26 
820.74 
822.22 

828.70 
825.19 
826.67 

828.15 
829.63 
831.11 

832.59 
834.07 
835.56 

837.04 
888.52 
840.00 

'841.48 
842.96 
844.44 

845.93 
847.41 
848.89 

850.37 
851.85 
858.83 

854.81 
856.30 
857.78 

859.26 
860.74 
862.22 

868.70 
865.19 
866.67 

868.15 
869.68 
871.11 

872.59 
874.07 
875.56 

877.04 
878.52 
880.00 

881.48 
882.96 
884.44 

885.93 
887.41 
888.89 



1001.85 
1003.70 
1005.56 

1007.41 
1009.26 
1011-11 

1012.96 
1014.81 
1016.67 

1018.52 
1020.87 
1022.22 

1024.07 
1025.98 
1027.78 

1029.63 
1031.48 
1038.88 

1085.19 
1037.04 
1038.89 

1040.74 
1042.59 
1044.44 

1046.80 
1048.15 
1050.UO 

1051.85 
1058.70 
1055.56 

1057.41 
1059.26 
1061.11 

1062.96 
1064.81 
1066.67 

1068.52 
1070.87 
1072.22 

1074.07 
1075.98 
1077.78 

1079.68 
1081.48 
1088.83 

1085.19 
1087.04 
1088.89 

1090.74 
1092.59 
1094.44 

1096.80 
1098.15 
1100.00 

1101.85 
1103.70 
1105.56 

1107.41 
1109.26 
1111.11 



6 



202.22 
204.44 
206.67 

208.89 
211.11 
213.88 

215.56 
217.78 
220.00 

222.22 
224.44 
226.67 

228.89 
281.11 
288.88 

285.56 
287.78 
240.00 

242.22 
244.44 
246.67 

248.89 
251.11 
258.88 

255.56 
257.78 
260.00 

262.22 
264.44 
266.67 

268.89 
271.11 
278.88 

275.56 
277.78 
280.00 

282.22 

284.44 
286.67 

288.89 
291.11 
298.88 

295.56 
297.78 
300.00 

802.22 
804.44 
806.67 

808.89 
311.11 
818.88 

815.56 
817.78 
820.00 

322.22 
324.44 
826.67 

828.89 
831.11 
838.38 

6 



1402.59 
1405.19 
1407.78 

1410.87 
1412.96 
1415.56 

1418.15 
1420.74 
1423.88 

1425.93 
1428.52 
1431.11 

1438.70 
1436.80 
1438.89 

1441.48 
1444.07 
1446.67 

1449.26 
1451.85 
1454.44 

1457.04 
1459.68 
1462.22 

1464.81 
1467.41 
1470.00 

1472.59 
1475.19 
1477.78 

1480.87 
1482.96 
1485.56 

1488.15 
1490.74 
1498.38 

1495.98 
1498.52 
1501.11 

1508.70 
1506.80 
1508.89 

1511.48 
1514.07 
1516.67 

1519.26 
1521.85 
1524.44 

1527.04 
1529.68 
1532.22 

1584.81 
1537.41 
1540.00 

1542.59 
1545.19 
1547.78 

1560.87 
1552.96 
1555.56 



8 



602.96 
605.93 
608.89 

611.85 
614.81 
617.78 

620.74 
628.70 
626.67 

629.68 
682.59 
686.56 

638.52 
641.48 
644.44 

647.41 
650.37 
658.88 

656.80 
659.26 
662.22 

665.19 
668.15 
671.11 

674.07 
677.04 
680.00 

682.96 
685.93 
688.89 

691.85 
694.81 
697.78 

700.74 
708.70 
706.67 

709.63 
712.59 
715.66 

718.52 
721.48 
724.44 

727.41 
780.87 
733.88 

736.30 
789.26 
742.22 

745.19 
748.15 
751.11 

754.07 
757.04 
760.00 

762.96 
765.98 
768.89 

771.85 
774.81 
777.78 

8 



9 



1808.38 
1806.67 
1810.00 

1818.83 
1816.67 
1820.00 

1828.88 
1826.67 
1830.00 

1838.38 
1886.67 
1840.00 

1848.83 < 

1846.67 

1850.00 

1853.38 
1856.67 
1860.00 

1868.38 
1866.67 
1870.00 

1873.83 
1876.67 
1880.00 

1883.33 
1886.67 ' 
1890.00 

1898.33 
1896.67 
1900.00 

1908.88 
1906.67 
1910.00 

1918.88 
1916.67 
1920.00 

1923.88 
1926.67 
1980.00 

1988.38 
1986.67 
1940.00 

1948.88 
1946.67 
1950.00 

1958.88 
1966.67 
1960.00 

1968.83 
1960.67 
1970.00 

1978.33 
1976.67 
1980.00 

1988.88 
1986.67 
1990.00 

1993.88 
1996.67 
2000.00 

9 



239 



TABLE XXTT. 



Beotang^olar PrismB. 



H.orS. 



60.1 
60.9 
60.3 

60.4 
60.5 

eos 

60.7 
60.8 
60.9 

61.0 
61.1 
61.2 

61.S 
61.4 
61.5 

61.6 
61.7 
61.8 

61.9 
62.0 
62.1 

62.2 
62J 
62.4 

62.5 
62.6 
62.7 

62.8 
62.9 
63.0 

63.1 
63.2 



63.4 
63.5 
63.6 

63.7 
63.8 
63.9 

64.0 
61.1 
64.2 

64.3 
64.4 
64.5 

64.6 
64.7 
64.8 

64.9 
65.0 
65.1 

65.2 



65.4 

65.5 
65.6 
65.7 

65.8 
65.9 
66.0 

H. or B. 



222.59 
222.96 
228.88 

228.70 
224.07 
224.44 

224.81 
225.19 
225.56 

225.98 
226.80 
226.67 

227.04 
227.41 
227.78 

228.15 
228.52 
228.89 

229.26 
229.68 
280.00 

280.87 
230.74 
281.11 

281.48 
281.85 
282.22 

282.59 
282.96 
288.88 

288.70 
284.07 
284.44 

284.81 
285.19 
285.56 

285.98 
286.80 
286.67 

287.04 
287.41 
287.78 

238.15 
288.52 
288.89 

289.26 
289.68 
240.00 

240.87 
240.74 
241.11 

241.48 
241.85 
242.22 

242.59 
242.96 
248.88 

248.70 
244.07 
244.44 



445.19 
445.98 
'446.67 

447.41 
448.15 
448.89 

449.68 
450.37 
451.11 

451.85 
452.59 
458.88 

454.07 
454.81 
455.56 

456.80 
457.04 
457.78 

458.52 
459.26 
460.00 

460.74 
461.48 
462.22 

462.96 
468.70 
464.44 

465.19 
465.98 
466.67 

467.41 
468.15 
468.89 

469.68 
470.87 
471.11 

471.85 
472.59 
478.88 

474.07 
474.81 
475.56 

476.30 
477.04 
477.78 

478.52 
479.26 
480.00 

480.74 
481.48 
482.22 

482.96 
483.70 
484.44 

485.19 
485.93 
486.67 

487.41 
488.15 
488.89 



8 



667.78 
668.89 
670.00 

671.11 
672.22 
678.88 

674.44 
675.56 
676.67 

677.78 
678.89 
680.00 

681.11 
682.22 
688.88 

684.44 
685.56 
686.67 

687.78 
688.89 
690.00 

691.11 
692.22 
698.88 

694.44 
695.56 
696.67 

697.78 
698.89 
700.00 

701.11 
702.22 
708.88 

704.44 
705.56 
706.67 

707.78 
708.89 
710.00 

711.11 
712.22 
718.88 

714.44 
715.56 
716.67 

717.78 
718.89 
720.00 

721.11 
722.22 
723.88 

724.44 
725.56 
726.67 

727.78 
728.89 
730.00 

781.11 
732.22 
788.88 



890.87 
891.85 
898.88 

894.81 
896.80 
897.78 

899.26 
900.74 
902.22 

908.70 
905.19 
906.67 

908.15 
909.68 
911.11 

912.59 
914.07 
915.56 

917.04 
918.52 
920.00 

921.48 
922.96 
924.44 

925.98 
927.41 
928.89 

980.87 
931.85 
988.88 

984 81 
986.80 
937.78 

939.26 
940.74 
942.22 

943.70 
945.19 
946.67 

948.15 
949.68 
951.11 

952.59 
954.07 
955.56 

957.04 
958.52 
960.00 

961.48 
962.96 
964.44 

965.98 
967.41 
968.89 

970.87 
971.85 
978.88 

974.81 
976.80 
977.78 



112.96 
114.81 
116.67 

118.52 
120.87 
122.22 

124.07 
125.98 
127.78 

129.68 
181.48 
188.88 

185.19 
187.04 
188.89 

140.74 
142.59 
144.44 

146.80 
148.15 
160.00 

151.85 
158.70 
155.56 

157.41 
159.26 
161.11 

162.96 
164.81 
166.67 

168.52 
170.87 
172.22 

174.07 
175.98 
177.78 

179.68 
181.48 
188.88 

185.19 
187.04 
188.89 

190.74 
192.59 
194.44 

196.80 
198.15 
200.00 

201.85 
208.70 
205.56 

207.41 
209.26 
211.11 

212.96 
214.81 
216.67 

218.52 
220.87 
222.22 



6 



1885.56 
1887.78 
1840.00 

1842.22 
1844.44 
1846.67 

1848.89 
1851.11 
1858.88 

1855.56 
1857.78 
1860.00 

1362.22 
1864.44 
1866.67 

1868.89 
1871.11 
1878.88 

1875.56 
1877.78 
1880.00 

1882.22 
1384.44 
1886.67 

1888.89 
1891.11 
1898.88 

1895.56 
1397.78 
1400.00 

1402.22 
1404.44 
1406.67 

1408.89 
1411.11 
1413.88 

1415.56 
1417.78 
1420.00 

1422.22 
1424.44 
1426.67 

1428.89 
1431.11 
1438.83 

1485.56 
1437.78 
1440.00 

1442.22 
1444.44 
1446.67 

1448.89 
1451.11 
1458.88 

1456.56 
1457.78 
1460.00 

1462.22 
1464.44 
1466.67 

6 



558.15 
560.74 
668.88 

565.98 
568.52 
671.11 

578.70 
676.80 
578.89 

581.48 
584.07 
586.67 

589.26 
591.85 
594.44 

697.04 
599.63 
602.22 

604.81 
607.41 
610.00 

612.59 
615.19 
617.78 

620.37 
622.96 
625.56 

628.15 
630.74 
638.88 

685.98 
638.52 
641.11 

648.70 
646.80 
648.89 

651.48 
654.07 
656.67 

659.26 
661.85 
664.44 

667.04 
669.68 
672.22 

674.81 
677.41 
680.00 

682.59 
685.19 
687.78 

690.87 
692.96 
695.56 

608.15 
700.74 
703.88 

705.98 
708.62 
711.11 



8 



780.74 
788.70 

786.67 

780.63 
792.59 
795.56 

798.52 
801.48 
804.44 

807.41 
810.87 
818.83 

816.80 
819.26 
822.22 

825.19 
828.15 
881.11 

884.07 
887.04 
840.00 

842.96 
845.93 
848.89 

861.85 
864.81 
857.78 

860.74 
868.70 
866.67 

869.68 
872.59 
875.56 

878.62 
881.48 
884.44 

887.41 
890.87 
898.88 

896.80 
899.26 
902.22 

906.19 
908.15 
911.11 

914.07 
917.04 
920.00 

922.96 
925.98 
928.89 

981.86 
984.81 
987.78 

940.74 
948.70 
946.67 

949.68 
952.59 
955.56 

8 



9 

2008.83 
2006.67 
2010.00 

2018.88 
2016.67 
2020.00 

2023.83 
2026.67 
2030.00 

2038.83 
203667 
2040.00 

2043.33 
2046.67 
2050.00 

2058.33 

2056.67 
2060.00 

2068.33 
2066.67 
2070.00 

2073.83 
2076.67 
2060.00 

2088.33 
2086.67 
2090.00 

2098.33 
2096.67 
2100.00 

2108.33 
2106.67 
2110.00 

2118.83 
2116.67 
2120.00 

2128.33 
2126.67 
2180.00 

2188.38 
2136.67 
2140.00 

2143.33 
2146.67 
2150.00 

2158.83 
2156.67 
2160.00 

2168.38 
2166.67 
2170.00 

2178.88 
2176.67 
2180.00 

2188.88 
2186.67 
2190.00 

2198.83 
2196.67 
2200.00 

9 
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TABLE XXTT. 



Bectangnlar Prisms. 



LorB. 



M.1 

OM 

M.4 

«M 

61^ 
6M 
§7.3 

•1.8 
67.4 
•7.5 

•7.^ 
•7.7 

•7.8 

•7.9 
•84) 
•8.1 

•8.9 

•8J 
•8.4 

•8.5 
•8.^ 
•8.7 

•8.8 
•8.9 



•9.1 
•9.9 
•9.8 

•9.4 
•04 
•0.0 

>.7 
.8 
•9.9 

1M 
79.1 
79.9 

794 
79.4 
794 

794 
79.7 
794 

79.9 
714 
71.1 

71.3 
714 
71.4 

714 
71.9 
71.7 

714 
714 
72.9 



B.«rl. 



244.81 
245.19 
245.56 

245.98 
246.80 
246.67 

247.04 
247.41 
247.78 

248.15 
248.52 
248.89 

249.26 
249.68 
250.00 

250.87 
250.74 
251.11 

251.48 
251.85 
252.22 

252.59 
252.96 
253.88 

258.70 
254.07 
254.44 

254.81 
255.19 
255.56 

255.98 
256.80 
256.67 

267.04 
257.41 
257.78 

258.15 
258.52 
258.89 

259.26 
259.68 
260.00 

260.87 
260.74 
261.11 

261.48 
261.85 
262.22 

262.59 
262.96 
268.83 

268.70 
264.07 
264.44 

264.81 
265.19 
265.56 

265.98 
266.80 
266.67 



489.68 
490,87 
491.11 

491.85 
492 59 
498.88 

494.07 
494.81 
495.56 

496.80 
497.04 
497.78 

498.52 
499.26 
500.00 

500.74 
501.48 
502.22 

602.96 
508.70 
504.44 

505.19 
505.98 
506.67 

607.41 
508.15 
608.89 

609.68 
510.87 
511.11 

511.86 
612.69 
518.88 

514.07 
514.81 
516.56 

516.80 
617.04 
517.78 

618.62 
619.26 
520.00 

620.74 
621.48 
522.22 

622.96 
623.70 
624.44 

625.19 
625.98 
626.67 

627.41 
528.15 
628.89 

629.68 
580.87 
681.11 

631.85 
582.59 
638.88 



8 



784.44 
785.56 
786.67 

787.78 
738.89 
740.00 

741.11 
742.22 
748.83 

744.44 
745.56 
746.67 

747.78 
748.89 
750.00 

751.11 
762.22 
758.88 

764.44 
755.66 
756.67 

757.78 
758.89 
760.00 

761.11 

762.22 
768.88 

764.44 
766.56 
766.67 

767.78 
768.89 
770.00 

771.11 
772.22 
778.88 

774.44 
775.66 
776.67 

777.78 
778.89 
780.00 

781.11 
782.22 
788.88 

784.44 
785.66 
786.67 

787.78 
788.89 
790.00 

791.11 
792.22 
793.83 

794.44 
795.56 
796.67 

797.78 
798.89 
800.00 



979.26 
980.74 
982.22 

988.70 
986.19 
986.67 

988.15 
989.68 
991.11 

992.59 
994.07 
995.66 

997.04 

998.52 

1000.00 

001.48 
002.96 
004.44 

006.98 
007.41 
008.89 

010.87 
011.85 
018.38 

014 81 
016.80 
017.78 

019.26 
020.74 
022.22 

028.70 
025.19 
026.67 

028.16 
029.68 
081.11 

082.69 
084.07 
086.66 

087.04 
088.52 
040.00 

041.48 
042.96 
044.44 

046.98 
047.41 
048.89 

050.87 
061.85 
058.83 

064.81 
056.80 
067.78 

059.26 

060.74 
062.22 

068.70 
066.19 
066.67 



224.07 
225.98 
227.78 

229.63 
231.48 
238.88 

236.19 
237.04 
238.89 

240.74 
242.59 
244.44 

246.80 
248.15 
260.00 

251.86 
253.70 
256.66 

267.41 
269.26 
261.11 

262.96 
264.81 
266.67 

268.62 
270.87 
272.22 

274.07 
275.98 
277.78 

279.68 
281.48 
288.83 

285.19 
287.04 
288.89 

290.74 
292.69 
294.44 

296.80 
298.15 
800.00 

S01.85 
808.70 
806.66 

807.41 
809.26 
811.11 

312.96 
814.81 
816.67 

818.52 
820.87 
822.22 

324.07 
325.93 
827.78 

329.63 
381.48 
838.83 



6 



1468.89 
1471.11 
1473.88 

1475.56 
1477.78 
1480.00 

1482.22 
1484.44 
1486.67 

1488.89 
1491.11 
1498.88 

1495.66 
1497.78 
1500.00 

1602.22 
1504.44 
1606.67 

1608.89 
1611.11 
1618.88 

1616.66 
1617.78 
1520.00 

1622.22 
1524.44 
1626.67 

1528.89 
1681.11 
1538.88 

1685.56 
1587.78 
1640.00 

1542.22 
1544.44 
1646.67 

1648.89 
1661.11 
1568.88 

1555.66 
1557.78 
1560.00 

1562.22 
1564.44 
1566.67 

1568.89 
1671.11 
1678.88 

1676.66 
1677.78 
1680.00 

1682.22 
1684.44 
1586.67 

1588.89 
1691.11 
1593.33 

1595.56 
1607.78 
1600.00 



718.70 
716.80 
718.89 

721.48 
724.07 
726.67 

729.26 
781.85 
784.44 

787.04 
739.68 
742.22 

744.81 
747.41 
760.00 

762.69 
756.19 
757.78 

760.87 
762.96 
766.66 

768.16 
770.74 
778.88 

776.98 
778.52 
781.11 

788.70 
786.80 
788.89 

791.48 
794.07 
796.67 

799.26 
801.86 
804.44 

807.04 
809.68 
812.22 

814.81 
817.41 
820.00 

822.59 
826.19 
827.78 

880.37 
882.96 
885.56 

888.16 
840.74 
848.88 

846.93 
848.52 
851.11 

868.70 
866.80 
858.89 

861.48 
864.07 
866.67 



8 



6 



1958.62 
1961.48 
1964.44 

1967,41 
1970.37 
1978.38 

1976.80 
1979.26 
1982.22 

1985.19 
1988.16 
1991.11 

1994.07 
1997.04 
2000.00 

2002.96 
2006.93 
2008.89 

2011.86 
2014.81 
2017.78 

2020.74 
2023.70 
2026.67 

2029.63 
2082.69 
2086.66 

2088.52 
2041.48 
2044.44 

2047.41 
2050.87 
2058.88 

2066.80 
2059.26 
2062.22 

2066.19 
2068.16 
2071.11 

2074.07 
2077.04 
2080.00 

2082.96 
2086.98 
2088.89 

2091.86 
2094.81 
2097.78 

2100.74 
2108.70 
2106.67 

2109.68 
2112.59 
2115.66 

2118.62 
2121.48 
2124.44 

2127.41 
2130.87 
2183.88 



8 



9 



2208.88 
2206.67 
2210.00 

2218.88 
2216.87 
2220.00 

2228.38 
2226.67 
2280.00 

2238.88 
2286.67 
2240.00 

2248.88 
2246.67 
2250.00 

2253.83 
2266.67 
2260.00 

2268.88 
2266.67 
2270.00 

2278.88 
2276.67 
2280.00 

2288.88 
2286.67 
2290.00 

2298.83 
2296.67 
2300.00 

2308.83 
2806.67 
2310.00 

2318.88 
2816.67 I 
2820.00 

2323.38 
2326.67 
2380.00 

2883.88 
2886.67 
2340.00 

2343.88 
2346.67 
2360.00 

2353.38 
2350.67 
2360.00 

2368.88 
2860.67 
2370.00 

2878.38 
2876.67 
2880.00 

2888.88 
2880.67 
2390.00 

2398.88 
281)6.67 
2400.00 



9 
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i«HMiBV« 



TABUS XXB 




Bectangnlar Pnsms. 














1 

LorB. 


1 


2 


3 


4 


5 


6 


7 


8 


8 


72.1 
72.2 
720^ 


267.04 
267.41 
267.78 


634.07 
684.81 
686.66 


801.11 
802.22 
803.83 


1068.16 
1069.63 
1071.11 


1886.19 
1837.04 
1838.89 


1602.22 
1604.44 
1606.67 


1869.26 
1871.86 
1874.44 


2186.30 
2139.26 
2142.22 


2408.83 
2406.67 
2410.00 


72.4 
72.5 
72.6 


268.16 
268.62 
268.89 


636.80 
637.04 
687.78 


804.44 
806.66 
806.67 


1072.69 
1074.07 
1076.66 


1840.74 
1342.69 
1344.44 


1608.89 
1611.11 
1613.33 


1877.04 
1879.68 
1882.22 


2146.19 
2148.16 
2151.11 


2418.88 
2416.67 
2420.00 


72.7 

72.8 
72.9 


269.26 
269.63 
270.00 


688.62 
689.26 
640.00 


807.78 
808.89 
810.00 


1077.04 
1078.62 
1080.00 


1346.30 
1348.16 
1360.00 


1616.66 
1617.78 
1620.00 


1884.81 
1887.41 
1890.00 


2154.07 
2167.04 
2160.00 


2428.33 ' 
2426.07 
2480.00 : 


78.0 
78.1 
78.2 


270.87 
270.74 
271.11 


640.74 
641.48 
642.22 


811.11 
812.22 
813.33 


1081.48 
1082.96 
1084.44 


1861.86 
1363.70 
1366.66 


1622.22 
1624.44 
1626.67 


1892.69 
1896.19 
1897.78 


2162.96 
2165.93 
2168.89 


2488.83 . 
2486.67 
2440.00 ' 


78.8 
78.4 
78.5 


271.48 
271.86 
272.22 


642.96 
643.70 
644.44 


814.44 
816.66 
816.67 


1086.93 
1087.41 
1088.89 


1367.41 
1369.26 
1361.11 


1628.89 
1681.11 
1633.33 


1900.87 
1902.96 
1906.56 


2171.86 
2174.81 
2177.78 


2443.83 
2446.67 
245a00 


78.6 
78.7 

78.8 


272.69 
272.96 
278.33 


646.19 
646.93 
646.67 


817.78 
818.89 
820.00 


1090.87 
1091.86 
1093.33 


136296 
1364.81 
1366.67 


1636.66 
1637.78 
1640.00 


1908.16 
1910.74 
1918.33 


2180.74 
2183.70 
2186.67 


2453.83 • 

24o6.67 

2460.00 


78.9 
74.0 
74.1 


273.70 
274.07 
274.44 


647.41 
648.16 
648.89 


821.11 
822,22 
823.33 


1094.81 
1096.30 
1097.78 


1868.62 
1370.87 
1872.22 


1642.22 
1644.44 
1646.67 


1916.98 
1918.62 
1921.11 


2189.63 
2192.69 
2196.56 


2463.83 
2466.67 
2470.00 


74.2 
74.8 
74.4 


274.81 
276.19 
276.66 


649.68 
660.87 
661.11 


824.44 
826.66 
826.67 


1099.26 
1100.74 
1102.22 


1374.07 
1376.93 
1377.78 


1648.89 
1661.11 
1663.33 


1923.70 
1926.30 
1928.89 


21-98.52 . 

2201.48 

2204.44 


2478.83 
2476.67 
2480.00 


74.5 

74.6 
74.7 


276.98 
276.80 
276.67 


661.86 
662.69 
668.83 


827.78 
828.89 
830.00 


1108.70 
1106.19 
1106.67 


1379.63 
1381.48 
1888.33 


1666.66 
1667.78 
1660.00 


1931.48 
1934.07 
1986.67 


2207.41 
2210.87 
2213.88 


2483.83 • 

2486.67 

2490.00 


74.8 
74.9 
75.0 


277.04 
277.41 
277.78 


664.07 
664.81 
666.66 


831.11 
832.22 
838.33 


1108.16 
1109.63 
1111.11 


1386.19 
1387.04 
1388.89 


1662.22 
1664.44 
1666.67 


1939.26 
1941.86 
1944.44 


2216.30 
2219.26 
2222.22 


2498.a3 , 
2496.67 . 
2500.00 : 


75.1 
75.2 
75.8 


278.16 
278.62 
278.89 


666.80 
667.04 
667.78 


834.44 
886.66 
886.67 


1112.69 
1114.07 
1116.66 


1390.74 
1392.69 
1394.44 


1668.89 
1671.11 
1678.83 


1947.04 
1949.63 
1962.22 


2226.19 
2228.15 
2231,11 


2508.83 
2506.67 
2510.00 , 


75.4 
75.5 
75.6 


279.26 
279.68 
280.00 


668.62 
669.26 
660.00 


837.78 
838.89 
840.00 


1117.04 
1118.62 
1120.00 


1396.30 
1398.16 
1400.00 


1676.66 
1677.78 
1680,00 


1964.81 
1967.41 
1960.00 


2234.07 
2237.04 
2240.00 


2518.83 - 
2616.67 ; 
2620.00 , 


75.7 

75.8 
75.9 


280.87 
280.74 
281.11 


660.74 
661.48 
662.22 


841.11 
842.22 
843.33 


1121.48 
1122.96 
1124.44 


1401.86 
1403.70 
1406.66 


1682.22 
1684.44 
1686.67 


1962.69 
1966.19 
1967.78 


2242.96 
2246.98 
2248.89 


2628.83 
2526.67 
2580.00 ' 


76.0 
76.1 
76.2 


281.48 
281.86 
282.22 


662.96 
663.70 
664.44 


844.44 
846.66 
846.67 


1126.93 
1127.41 
1128.89 


1407.41 
1409.26 
1411.11 


1688.89 
1691.11 
1693.38 


1970.37 
1972.96 
1976.66 


2261.86 
2264.81 
2267.78 


2633.88 
2636.67 
2540.00 


76.8 
76.4 
76.5 


282.69 
282.96 
283.38 


666.19 
666.93 
666.67 


847.78 
848.89 
860.00 


1130.87 
1131.86 
1138.88 


1412.96 
1414.81 
1416.67 


1696.66 
1697.78 
1700.00 


1978.16 
1980.74 
1988.38 


2260.74 
2268.70 
2266.67 


2543.33 
2646.67 * 
2560.00 


76.6 
76.7 
76.8 


283.70 
284.07 
284.44 


667.41 
668.16 
668.89 


861.11 
862.22 
863.88 


1134.81 
1136.80 
1137.78 


1418.62 
1420.37 
1422.22 


1702.22 
1704.44 
1706.67 


1986.98 
1988.62 
1991.11 


2269.68 
2272.59 
2276.56 


2658.33 
2656.67 
2560.00 


76.9 
77.0 
77.1 


284.81 
286.19 
286.66 


669.63 
670.37 
671.11 


864.44 
866.66 
866.67 


1139.26 

1140.74 
1142.22 


1424.07 
1426.93 
1427.78 


1708.89 
1711.11 
1718.83 


1993.70 
1996.30 
1998.89 


2278.62 
2281.48 
2284.44 


2563.38 
2566.67 
2570.00 


77.2 
77.8 
77.4 


286.98 
286.30 
286.67 


671.86 
672.69 
673.88 


867.78 
868.89 
860.00 


1143.70 
1146.19 
1146.67 


1429.63 
1431.48 
1438.33 


1716.66 
1717.78 
1720.00 


2001.48 
2004.07 
2006.67 


2287.41 
2290.37 
2293.38 


2573.33 j 
2676.67 1 

2580.00 : 


77.5 
77.6 

77.7 


287.04 
287.41 
287.78 


674.07 
674.81 
676.66 


861.11 
862.22 
863.83 


1148.16 
1149.63 
1161.11 


1486.19 
1487.04 
1438.89 


1722.22 
1724.44 
1726.67 


2009.26 
2011.86 
2014.44 


2296.80 
2299.26 
2802.22 


2588.33 , 
2586.67 
2590.00 i 


77.8 
77.9 
78.0 


288.16 
288.62 
288.89 


676.80 
677.04 
677.78 


864.44 
866.66 
866.67 


1162.69 
1164.07 
1166.66 


1440.74 
1442.69 
1444.44 


1728.89 
1731.11 
1783.88 


2017.04 
2019.68 
2022.22 


2306.19 
2808.15 
2311.11 


2593.33 i 

2596.67 

2600.00 


H.«rB. 


1 


2 


3 


4 


6 


6 


7 


8 


•- 



242 



TABLE 



:^'A I 



Beotang^ar PriBms. 



i.«i 



78.1 

18.4 
T8.5 
78.6 

78.t 
78.8 
78.9 

79.0 
79.1 
XM 

79.S 
79.4 
79.5 

79.6 
79.7 

79.8 

79JI 
80.9 
89.1 

89.3 
80.S 
89.4 

80.5 
80.6 
80.7 

80.8 

8oa» 

81.0 

81.1 
81.9 
8i.S 

81.4 
81.5 
81.6 

81.7 
81.8 
81.9 

82.1 

8M 

82.8 
82.4 

82.5 

82.6 

82.7 
82.8 

82.9 
83.0 
8S.1 

83.2 
83.3 
83.4 

83.5 
83.0 

83.7 

83.8 
834» 
84.0 

LorB. 



289.26 
289.63 
290.00 

290.37 

290.74 
291.11 

291.48 
291.86 
292.22 

292.59 
292.96 
298.83 

293.70 
294.07 
294.44 

294.81 
295.19 
295.56 

295.93 
296.80 
206.67 

297.04 
297.41 
297.78 

298.15 
298.52 
298.89 

299.26 
299.63 
800.00 

300.87 
300.74 
301.11 

801.48 
301.85 
802.22 

802.59 
802.96 
308.83 

808.70 
804.07 
804.44 

304.81 
305.19 
805.56 

305.98 
306.30 
306.67 

807.04 
807.41 
807.78 

308.15 
808.52 
808.89 

309.26 
809.63 
310.00 

310.87 
810.74 
811.11 



578.52 
579.26 
580.00 

580.74 
581.48 
582.22 

682.96 
588.70 
584.44 

585.19 
585.98 
586.67 

587.41 
588.15 
588.89 

589.68 
590.37 
591.11 

591.85 
592.59 
598.33 

594.07 
594.81 
595.56 

596.30 
697.04 
597.78 

598.52 
599.26 
600.00 

600.74 
601.48 
602.22 

602.96 
603.70 
604.44 

605.19 
605.93 
606.67 

607.41 
608.15 
608.89 

609.63 
610.37 
611.11 

611.85 
612.59 
618.33 

614.07 
614.81 
615.56 

616.30 
617.04 
617.78 

618.52 
619.26 
620.00 

620.74 
621.48 
622.22 



3 



867.78 
868.89 
870.00 

871.11 
872.22 
878.33 

874.44 
876.56 
876.67 

877.78 
878.89 
880.00 

881.11 
882.22 
883.88 

884.44 
885.56 
886.67 

887.78 
888.89 
890.00 

891.11 
892.22 
898.33 

894.44 
895.56 
896.67 

897.78 
898.89 
900.00 

901.11 
902.22 
903.88 

904.44 
905.56 
906.67 

907.78 
908.89 
910.00 

911.11 
912.22 
913.38 

914.44 
915.56 
916.67 

917.78 
918.89 
920.00 

921.11 
922.22 
928.83 

924.44 
925.56 
926.67 

927.78 
928.89 
930.00 

981.11 
932.22 
938.83 

8 



157.04 
158.52 
160.00 

161.48 
162.96 
164.44 

165.98 
167.41 
168.89 

170.37 
171.85 
178.33 

174.81 
176,^0 
177.78 

179.26 
180.74 
182.22 

183.70 
185.19 
186.67 

188.15 
189.68 
191.11 

192.59 
194.07 
195.66 

197.04 
198.52 
200.00 

201.48 
202.96 
204.44 

205.98 
207.41 
208.89 

210.87 
211.85 
218.33 

214.81 
216.30 
217.78 

219.26 
220.74 
222.22 

228.70 
226.19 
226.67 

228.15 
229.63 
281.11 

232.59 
284.07 
235.56 

287.04 
288.52 
240.00 

241.48 
242.96 
244.44 



446.80 
448.15 
460.00 

451.85 
453.70 
466.56 

457.41 
469.26 
461.11 

462.96 

464.61 
466.67 

468.52 
470.37 
472.22 

474.07 
475.98 
477.78 

479.68 
481.48 
488.38 

486.19 
487.04 
488.89 

490.74 
492.69 

494.44 

496.30 
498.15 
600.00 

601.85 
608.70 
605.66 

607.41 
509.26 
611.11 

612.96 
514.81 
516.67 

518.62 
620.87 
622.22 

624.07 
626.98 

627.78 

629.68 
531.48 
633.88 

636.19 
637.04 
688.89 

540.74 
642.69 
544.44 

646.80 
548.16 
660.00 

651.86 
668.70 
556.56 



6 



785.56 
787.78 
740.00 

742.22 
744.44 
746.67 

748.89 
751.11 
768.88 

766.56 
767.78 
760.00 

762.22 
764.44 
766.67 

768.89 
771.11 
778.83 

776.56 
777.78 
780.00 

782.22 
784.44 
786.67 

788.89 
791.11 
798.38 

795.66 

797.78 
800.00 

802.22 
804.44 
806.67 

808.89 
811.11 
818.38 

815.56 
817.78 
820.00 

822.22 
824.44 
826.67 

828.89 
881.11 
883.88 

835.56 
887.78 
840.00 

842.22 
844.44 
846.67 

848.89 
851.11 
853.83 

855.56 
867.78 
860.00 

862.22 
864.44 
866.67 

6 



2024.81 
2027.41 
2030.00 

2082.69 
2035.19 
2087.78 

2040.37 
2042.96 
2046.56 

2048.15 
2050.74 
2063.38 

2065.98 
2058.52 
2061.11 

2068.70 
2066.80 
2068.89 

2071.48 
2074.07 
2076.67 

2079.26 
2081.86 
2084.44 

2087.04 
2089.63 
2092.22 

2094.81 
2097.41 
2100.00 

2102.69 
2105.19 
2107.78 

2110.87 
2112.96 
2116.56 

2118.15 
2120.74 
2128.88 

2126.98 
2128.52 
2181.11 

2183.70 
2186.80 
2188.89 

2141.48 
2144.07 
2146.67 

2149.26 
2151.86 
2154.44 

2157.04 
2159.68 
2162.22 

2164.81 
2167.41 
2170.00 

2172.59 
2176.19 
2177.78 



8 



2814.07 
2817.04 
2820.00 

2822.96 
2326.93 
2828.89 

2881.85 
2834.81 
2387.78 

2840.74 
2348.70 
2346.67 

2349.68 
2852.69 
2866.56 

2858.62 
2861.48 
2364.44 

2867.41 
2870.87 
2378.88 

2876.80 
2879.26 
2382.22 

2886.19 
2388.16 
2891.11 

2894.07 
2897.04 
2400.00 

2402.96 
2405.98 
2408.89 

2411.86 
2414.81 
2417.78 

2420.74 
2428.70 
2426.67 

2429.68 
2482.59 
2485.56 

2488.52 
2441.48 
2444.44 

2447.41 
2460.87 
2453.88 

2456.80 
2459.26 
2462.22 

2465.19 
2468.15 
2471.11 

2474.07 
2477.04 
2480.00 

2482.96 
2486.93 
2488.89 

8 



9 

2608.88 
2606.67 
2610.00 

2618.88 
2616.67 
2620,00 

2628.88 
2626.67 
2680.00 

2688.33 
2636.67 
2640.00 

2648.83 
2646.67 
2650.00 

2668.88 
2656.67 
2660.00 

2668.38 
2666.67 
2670.00 

2678.88 
2676.67 
2680.00 

2683.38 
2686.67 
2690.00 

2698.88 
2696.67 
2700.00 

2703.83 
2706.67 
2710.00 

2718.88 
2716.67 
2720.00 

2723.88 
2726.67 
2780.00 

2788.83 
2786.67 
2740.00 

2743.88 
2746.67 
2760.00 

2768.88 
2766.67 
2760.00 

2768.33 
2766.67 
2770.00 

2773.38 
2776.67 
2780.00 

2788.33 
2786.67 
2790.00 

2793.38 
2796.67 
2800.00 

9 



24^. 



TABLE TYTT 



Bectangnlar Friams. 



8U 


811,48 

811.86 
312.22 


622.96 
623.70 
624.44 


934.44 
936.56 
936.67 


1245.98 
1247.41 

1248.89 


1567.41 
1569.26 

i5ei.li 


1868,89 
1871,11 
1878.88 


2180.87 
2182.96 

2185.66 


2491.85 
2494.81 
2497.78 




84^ 

84J 


812.5g 
812.Be 
818.88 


625.19 

625.98 
626,67 


087.78 
938.89 
940.00 


1250.87 
1261.86 
1263.33 


1662.96 
1664.81 
1666.67 


1875,56 
1877,78 
1880.00 


2188.16 
2190.74 
2198.88 


2500.74 
2508.70 
260K.67 




81.1 
84^ 


818.70 

814.07 
814.44 


627.41 

628.15 
628.89 


941.11 
942.22 
943.88 


126481 
1256.30 
1267.78 


1568.62 
1670.87 
1672.22 


1682.22 
1884.44 
1886.67 


2195.03 
2198.52 
2201.11 


2609,63 
2512,59 

2616.66 




85.1 

8$.S 


814.81 
815.19 
315.66 


629.68 
68U.87 
681.11 


944.44 

946.66 
946.67 


1259.26 
1260.74 
1262.22 


1574.07 
1575.98 
1577-.78 


1868.89 
1891.11 
1898.83 


2203.70 
2206.80 
2208.99 


2618,62 
2521.48 
2^4,44 




85J( 
89.1 

85.5 


816.93 
810.30 

ai6.<>7 


631.85 
682.69 
683.88 


947.78 
948.89 
960.00 


1268,70 
1266.19 
1266.67 


1579.63 
1681.4B 
1683.83 


1895.56 
18H7.7B 
1900.00 


2211.48 

221407 
2216.67 


2627.41 
2680.87 
2638,88 




85^ 


817.M 
817.41 
817.78 


684.07 
684.61 

686.68 


961.11 
952.22 
968.38 


1266.16 
1269.H8 
1271.11 


1585,19 
1687.04 
1688.89 


1902.22 
1904.44 

1906.87 


221G.26 
2221.85 
2224.44 


2686.80 
2689.26 
2642.22 




S5.9 
MJt 
86.1 


818.16 
818.52 
818.89 


686.30 
687.04 
687.78 


964.44 

955.66 
966.67 


1272.59 
1274.07 

1276.66 


1690.74 
1692,59 
1694.44 


1908.89 
1911.11 
1918.33 


2227.04 
2229.63 
2232.22 


2546. 19 
2548.16 
2661.11 




86.9 
86J 
8M 


819.2fl 
819.68 
320.00 


688.62 
689.26 
640.00 


957.78 
968.89 
960.00 


1277.04 
1278.52 
1280.00 


1606.80 
1698.15 
1600.00 


1916.56 

1917,78 
1920,00 


2234.81 

2237.41 
2240.00 


2664.07 
2667.04 
2560.00 




86.5 
86.6 

86.T 


820.87 
820.74 
821.11 


610.74 
641.48 
642.22 


961.11 
962.22 
963.88 


1281,48 
1282.96 
1264.44 


1601.86 

1608.70 
1605.56 


1022.22 
1924.44 
1926.C7 


2242.59 

2246.19 
2247.78 


2602.96 
2506.93 
2668.60 




86.8 
86.0 
81.0 


821.48 
821.86 
822.22 


642.96 
643.70 
641.44 


964.44 
966.66 
966.67 


1285.93 
1287.41 ■ 
1266.69 


1607.41 
1609.26 
1611.11 


1928.89 
1981,11 
1988,38 


2250.87 
2262.90 
2255.56 


2671.85 

2674.81 
2677.78 




11:1 

8U 


822.59 
822.96 
828.83 


645.10 
615.98 

646.67 


967.78 
966.89 
970.00 


1290.87 
1291.86 
1293.33 


1612.96 
1614.81 
1616.67 


1986.66 
1937,76 
1940,00 


2268.18 
2260.74 
2263.38 


2680.74 
2688.70 
2686.67 




81.4 

81.5 
8I.S 


328.70 
824.07 
824.44 


647.41 
648.16 
648.89 


971.11 

972.22 
978.88 


1294.81 
1296.80 
1297.78 


1618.52 

1620,87 
1622.22 


1942,22 
1944,44 
1946,67 


2266.98 
2266.62 
2271.11 


2689.68 

2592.69 
2696.66 




Hi 

81.9 


324.61 

825.19 
326.66 


649.63 
650.87 
661.11 


974.44 
976.66 
976.67 


1299.26 
1800.74 
1302.22 


1624.07 
1626.98 
1627.78 


1948,89 
1951.11 
1968.88 


2273.TO 
2276.80 
2278.89 


2698.62 
2601.48 
2604.44 




884 
88.1 

88.a 


325.93 
326.80 
820.67 


661.86 

652.59 
663.88 


077.78 
978.89 
980.00 


1308.70 
1805.19 
1.306.67 


1629.68 
1631.48 
1688.88 


1956.56 
1967.78 

1960.00 


2281.48 
2284.07 
2286.67 


2607.41 
2610.87 
2618.38 




88.3 
88.4 
88J 


827.04 
827.41 

327.78 


664,07 
064.81 
665.66 


981.11 
982.22 
983.83 


1308.16 
1809.63 
1311,11 


1686.19 
1687.04 
1688.89 


1962.22 
1964.44 
1966.67 


2289.2G 
2291.86 
2294.44 


2818.80 

2619.26 
2622.22 


2943.88 
2946.67 
2960.00 


88.6 

88.1 
88.8 


828.16 
328.52 
828.89 


666.80 
667.04 
857.78 


984.44 
986.56 
080.67 


1812.59 
1314,07 
1315,56 


1640.74 
1642.59 
1644.44 


1968.89 
1971.11 
1973.88 


2297.04 
2299.68 
2802.22 


2625.19 

2626.16 
2631.11 


2963.88 
2956.07 
2960.00 


88.9 
89.9 
89.1 


829.26 
829.68 
880.00 


688.62 
659.26 
660.00 


987.78 
988.89 
990.00 


1817,04 
1318,52 
1820,00 


1646,30 
1648,16 
1650,00 


1975,66 
1977,78 
1980.00 


2804.81 
2307.41 
2810.00 


2684.07 

2637.04 
2640.00 


2963.88 
2060.67 
2970.00 


69.9 
894 
89.4 


830.87 
830.74 
831.11 


660,74 
661,48 
662.22 


9B1.11 
092.22 
998.88 


1821,48 
1822,96 
1324,44 


1651,86 
1653,70 
1666,56 


1982-22 
1964.44 
1986.67 


2812.69 
2816.19 
2817.78 


2M2.96 
2646.98 
2046.89 


2973.33 
2978.67 
2980.00 


894 
894 
89.1 


831.48 

831.85 
882.22 


662.96 
668.70 
664.44 


994.44 
995.66 
996.67 


1825,93 
1327,41 

1328.89 


1667.41 
165926 
1661.11 


1988,89 
1991.11 
1908.83 


2820.87 
2826!66 


2661.85 
2664.81 
2667.78 


2983.83 

2986.67 
2990.00 


894 
894 
M4 


832.59 
882.96 
888.38 


666.19 
666.93 

666.37 


997.76 
998.89 
1000.00 


1880.37 
1881.66 
1388,88 


1662,96 
1664.81 

1666.67 


1996.66 
1997.78 
2000.00 


2828.16 
2880.74 
2888.83 


2600.74 

2668.TO 
2666.67 


2993.88 
2996,67 
8000.00 


LnI. 


1 


a 


8 


4 


6 


ft 


7 


8 


9 



TABLE XZn 



Bectangular PriBms. 



LffB. 



A 

mA 

M.5 
90^ 

90.1 
•9.8 
WJ^ 

91.0 
91.1 
91.2 

91.8 
91.4 
9IUi 

91.0 
9U 
91.8 

91.9 
92.0 
92.1 

92.2 
92J 
92.4 

92.5 
92*0 
92.7 

92.8 
92.9 
93.0 

93.1 
93.2 
93.3 

93.4 
93J 

9S.7 

93.8 
93.9 

94.0 
94.1 
94.2 

94.8 
94.4 
94.5 

94.0 
94.7 
94.8 

94JI 
95.0 
95.1 

95.2 
95.8 
95.4 

95.5 



95.7 

95.8 
95a» 
90.0 

I. or I. 



888.70 
884.07 
884.44 

884.81 
385.19 
835.66 

885.98 
886.80 
836.67 

837.04 
887.41 

887.78 

838.16 
838.62 
838.89 

839.26 
839.68 
340.00 

840.87 
840.74 
841.11 

841.48 
841.85 
842.22 

842.69 
842.96 
348.33 

848.70 
844.07 
344.44 

844.81 
845.19 
845.56 

345.98 
846.30 
846.07 

847.04 
847.41 
347.78 

848.15 
848.62 
848.89 

849.26 
849.68 
850.00 

860.87 
860.74 
351.11 

851.48 
861.85 
852.22 

852.69 
852.96 
353.88 

858.70 
854.07 
854.44 

354.81 
856.19 
366.56 



3 



067.41 
668.15 
668.89 

6C9.68 
670.87 
071.11 

671.85 
672.59 
678.88 

674.07 
674.81 
676.56 

676.80 
677.04 
677.78 

678.52 
679.26 
080.00 

680.74 
681.48 
682.22 

682.96 
688.70 
684.44 

685.19 

685.93 
686.67 

687.41 
688.15 
688.89 

689.68 
690.87 
691.11 

691.85 
692.59 
698.88 

694.07 
694.81 
695.66 

696.30 
697.04 
697.78 

698.52 
699.20 
700.00 

700.74 
701.48 
702.22 

702.96 
708.70 
704.44 

706.19 
706.93 
706.67 

707.41 
708.16 
708.89 

709.68 
710.37 
711.11 



1001.11 
1002.22 
1003.88 

1004.44 
1005.66 
1006.67 

1007.78 
1008.89 
1010.00 

1011.11 
1012.22 
1018.83 

1014.44 
1015.66 
1016.67 

1017.78 
1018.89 
1020.00 

1021.11 
1022.22 
1023.83 

1024.44 
1025.56 
1026.67 

102Y.78 
1028.89 
1080.00 

1081.11 
1082.22 
1033.38 

1084.44 
1086.56 
1086.67 

1037.78 
1038.89 
1040.00 

1041.11 
1042.22 
1048.38 

1044.44 
1046.66 
1046.67 

1047.78 
1048.89 
1060.00 

1061.11 
1062.22 
1053.83 

1064.44 
1066.56 
1066.67 

1067.78 
1068.89 
1060.00 

1061.11 
1062.22 
1068.88 

1064.44 
1066.56 
1066.67 



834 81 
336.80 
887.78 

889.26 
840.74 
842.22 

843.70 
846.19 
846.67 

848.16 
849.68 
851.11 

852.69 
854.07 
855.56 

867.04 
868.62 
860.00 

861.48 
862.96 
864.44 

865.93 
867.41 
368.89 

870.87 
871.85 
873.83 

874.81 
876.80 
377.78 

879.26 
880.74 
882.22 

888.70 
885.19 
886.67 

8S8.16 
389.68 
891.11 

892.59 
894.07 
895.66 

897.04 
898.62 
400.00 

401.48 
402.96 

404.44 

406.98 
407.41 
408.89 

410.87 
411.86 
418.83 

414.81 
416.80 
417.78 

419.26 
420.74 
422.22 



1668.62 
1670.37 
1672.22 

1674.07 
1676.98 
1677.78 

1679.68 
1681.48 
1688.83 

1685.19 
1687.04 
1688.89 

1690.74 
1692.69 
1694.44 

1696.80 
1698.15 
1700.00 

1701.85 
1703.70 
1706.56 

1707.41 
1709.26 
1711.11 

1712.96 
1714.81 
1716.67 

1718.62 
1720.87 
1722.22 

1724.07 
1726.93 
1727.78 

1729.68 
1781.48 
1738.83 

1785.19 
1787.04 
1738.89 

1740.74 
1742.69 
1744.44 

1746.80 
1748.16 
1760.00 

1761.86 
1763.70 
1765.56 

1757.41 
1769.26 
1761.11 

1762.96 
1764.81 
1706.67 

1768.62 
1770.87 
1772.22 

1774.07 
1776.98 
1777.78 



2002.22 
2004.44 
2006.67 

2008.89 
2011.11 
2013.38 

2016.56 
2017.78 
2020.00 

2022.22 
2024.44 
2026.67 

2028.89 
2031.11 
2038.38 

2085.56 
2087.78 
2040.00 

2042.22 
2044.44 
2046.67 

2048.89 
2051.11 
2063.38 

2055.56 
2057.78 
2060.00 

2062.22 
2004.44 
2066.67 

2068.89 
2071.11 
2078.88 

2075.56 
2077.78 
2080.00 

2082.22 
2084.44 
2086.67 

2088.89 
2091.11 
2098.83 

2096.56 
2097.78 
2100,00 

2102.22 
2104.44 
2106.67 

2108.89 
2111.11 
2113.38 

2115.56 
2117.78 
2120.00 

2122.22 
2124.44 
2126.67 

2128.89 
2181.11 
2188.38 

e 



2836.93 
2838.52 
2341.11 

2348.70 
2846.30 
2348.89 

2351.48 
2854.07 
2866.67 

2359.26 
2361.85 
2864.44 

2867.04 
2869.63 
2872,22 

2874.81 
2377.41 
2880.00 

2382.59 
2885.19 
2887.78 

2390.87 
2892.96 
2395.56 

2898.15 
2400.74 
2408.38 

2405.98 
2408.52 
2411.11 

2418.70 
2416.30 
2418.89 

2421.48 
2424.07 
2426.67 

2429.26 
2481.85 
2484.44 

2437.04 
2489.68 
2442.22 

2444.81 
2447.41 
2460.00 

2452.59 
2455.19 
2467.78 

2460.87 
2462.96 
2465.56 

2468.15 
2470.74 
2478.88 

2475.98 
2478.52 
2481.11 

2488.70 
2486.80 
2488.89 



8 



2669.68 
2672.69 
2676.56 

2678.52 

2681.48 
2684.44 

2687.41 
2690.87 
2693.38 

2696.80 
2699.26 
2702.22 

2706.19 
2708.15 
2711.11 

2714.07 
2717.04 
2720.00 

2722.96 
2726.98 
2728.89 

2781.85 
2784.81 
2787.78 

2740.74 
2748.70 
2746.67 

2749.68 
2752.59 
2755.66 

2758.52 
2761.48 
2764.44 

2767.41 
2770.87 
2778.38 

2776.80 
2779.26 
2782.22 

2786.19 
2788.15 
2791.11 

2794.07 
2797.04 
2800.00 

2802.96 
2805.98 
2808.89 

2811.85 
2814.81 
2817.78 

2820.74 
2828.70 
2826.67 

2829.68 
2882.59 
2886.56 

2888.62 
2841.48 
2844.44 

8 



9 



8008.88 
8006.67 
8010.00 

8018.38 
8016.67 
8020.00 

8028.88 
8026.67 
3080.00 

8088.38 
3036.67 
3040.00 

3048.88 
3046.67 
3050.00 

8058.88 
3066.67 
8060.00 

8068.38 
3066.67 
3070.00 

8078.88 
8076.67 
8080.00 

3088.88 
3086.07 
8090.00 

8098.83 
8096.67 
8100.00 

8108.88 
8106.67 
8110.00 

8118.83 
8116.67 
8120.00 

8128.83 
8126.67 
8180.00 

8188.33 
3186.67 
3140.00 

3148.88 
3146.67 
3150.00 

8168.38 
8156.67 
8160.00 

8163.33 
8166.67 
3170.00 

8178.33 
8176.67 
8180.00 

8188.38 
8186.67 
8190.00 

8198.83 
3196.67 
3200.00 

9 
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TABLE XXn. 



Seotangalar Prismit. 



H.orR 



d8.t 

06.2 
96^ 

96.4 

96^ 

98.7 
95.g 
9tf.9 

9IJ> 
9Z.1 
97.2 

97.a 
97.4 
97.5 

97.6 
91.T 

97.» 

97 Jl 
98.0 
»^1 

9S.2 
98.8 
984 

98.5 
98j6 

98.7 

98.8 
98.9 
99.0 

99.1 
99.2 
99.3 

99.4 

99.6 

99.7 
99.8 
99*9 

lOObO 
100.1 
100.2 

100.S 
100.4 
100.5 

100.0 
100.7 
100.8 

lOOi^ 
101.0 
tOl.l 

101.2 
101.0 
101.4 

101.5 
101 i( 
101.7 

101.8 
101.9 
102.0 



I. orB. 



3d5.9H 
850.30 
856.67 

867.04 
857.41 
857.78 

868.15 
858.52 
858.89 

859.26 
859.68 
860.00 

860.87 
860.74 
861.11 

861.48 
861.85 
862.22 

862.59 
862.96 
868.88 

868.70 
864.07 
8&4.44 

864.81 
865.19 
865.56 

865.93 
866.80 
366.67 

867.04 
367.41 
867.78 

368.15 
868.52 
868.89 

869.26 
369.68 
870.00 

870.87 
870.74 
371.11 

871.48 
871.85 
872.22 

872.59 
872.96 
878.88 

873.70 
874.07 
374.44 

87481 
375.19 
375.66 

875 98 

876.80 
376.67' 

377.04 
377.41 
877.78 



711.85 
712.59 
713.88 

714.07 
714.81 
716.56 

710.30 
717.04 
717.78 

718.52 
719.26 
720.00 

720.74 
721.48 
722.22 

722.96 
723.70 
724.44 

725.19 
725.98 
726.67 

727.41 
728.15 
728.89 

729.68 
780.87 
781.11 

781.85 
7»2.59 
788.88 

734.07 
734.81 
785.56 

786.30 
737.04 
787.78 

738.52 
789.26 
740.00 

740.74 
741.48 
742.22 

742.96 
748.70 
744.44 

746.19 
746.98 
746.67 

747.41 
748.15 
748.89 

749.68 
750.37 
761.11 

761.86 
762.69 
758.88 

764.07 
764.81 
765.66 



067.78 
068.89 
070.00 

071.11 
072.22 
073.88 

074.44 
075.56 
076.67 

077.78 
078.89 
080.00 

081.11 
082.22 
088.88 

084.44 
065.56 
086.67 

087.78 
088.89 
090.00 

091.11 
092.22 
093.88 

094.44 
095.56 
096.67 

097.78 
098.89 
100.00 

101.11 
102.22 
103.33 

104.44 
105.56 
106.67 

107.78 
108.89 
tlO.OO 

111.11 
1)2.22 
118.88 

114.44 
116.56 
116.67 

117.78 
1 18.89 
120.00 

121.11 
122.22 
123.88 

124.44 
125.66 
126.67 

127.78 
128 89 
180.00 

131.11 
182.22 
138.88 



1423.70 
1425.19 
1426.67 

1428.16 
1429.68 
1481.11 

1482.59 
1484.07 
1486.66 

1437.04 
1488.52 
144000 

1441.48 
1442.96 
1444.44 

1445.98. 

1447.41 

1448.89 

1460.87 
1461.85 
1468.38 

1464.81 
1466.80 
1487.78 

1459.26 
1460.74 
1462.22 

1468.70 
1465.19 
1466.67 

1468.15 
1469.63 
1471.11 

1472.69 
1474.07 
1476.56 

1477.04 
1478.52 
1480.00 

1481.48 
1482.96 
1484.44 

1485.98 
1487.41 
1488.89 

1490.87 
1491.86 
1498.88 

1494.81 
1496.80 
1497.78 

1499.26 
1600.74 
1602.22 

1608.70 
1505.19 
1606.67 

1508.15 
1509.68 
1511.11 



779.68 
781.48 
783.83 

785.19 
787.04 
788.89 

790.74 
792.69 
794.44 

796.80 
798.15 
800.00 

801.85 
808.70 
805.66 

807.41 
809.26 
811.11 

812.96 
814.81 
816.67 

818.62 
820.87 
822.22 

824.07 
825.93 
827.78 

829.68 
831.48 
888.38 

836.19 
837.04 
ooo.o9 

84074 
842.59 
844.44 

846.80 
848.16 
850.00 

861.85 
888.70 
855.66 

857.41 
869.26 
861.11 

862.96 
864.81 
866.67 

868.52 
870.87 
872.22 

874.07 
875.98 
877.78 

879.68 
881.48 
888.88 

886.19 
887.04 
888.89 



6 



2185.56 
2187.78 
2140.00 

2142.22 
2144.44 
2146.07 

2148.89 
2161.11 
2168.88 

2155.66 
2167.78 
2160.00 

2162.22 
2164.44 
2166.67 

2168.89 
2171.11 
2173.88 

2175.66 
2177.78 
2180.00 

2182.22 
2184.44 
2186.67 

2188.89 
2191.11 
2198.83 

2195.66 
2197.78 
2200.00 

2202.22 
2204.44 
2206.67 

2208.89 
2211.11 
2218.88 

2216.56 
2217.78 
2220.00 

2222.22 
2224.44 
2226.67 

2228.89 
2281.11 
2288.88 

2288.56 
2287.78 
2240.00 

2242.22 
2244.44 
2246.67 

2248.89 
2261.11 
2268.88 

2255.66 
2257.78 
2260.00 

2262.22 
2264.44 
2266.67 



2491.48 

2494.07 
24$6.67 

2499.26 
2501.86 
2604.44 



8 



2N7.41 
2860.87 
2863.88 

2866.80 
2869.26 
2862.22 



2607.04 I 2865.19 

2509.68 ! 2868.16 

2512.22 ' 2871.11 

2614.81 2874.07 

2517.41 2877.04 

25&O00 2880.00 



8 



6 



2522.59 
2625.19 
2827.78 

2530.87 
2582.96 
2586.56 

2688.15 
2540.74 
2643.38 

2545.98 
2548.52 
2661.11 

2563.70 
2566.80 
2558.-89 

2661.48 
2564.07 
2566.67 

2569.26 
2571.85 
2574.44 

2577.01 
2579.68 
2682.22 

2584.81 
2587.4] 
2590L0O 

2592.69 
2595.79 
2697.78 

2600.87 
2662.96 
2605.66 

2608.15 
2610.74 
2618.88 

2616.93 
2618.52 
2621.T1 

2f?2«.70 
2626.30 
2628.89 

2681.48 
2684.07 
2686.67 

2689.26 
2641.86 
2644.44 



2882.96 
2885.98 

2888.80 

2891.85 
2894.81 
2807.78 

2900.74 

! 2903.70 

2906^67 

2009.68 
2912.59 
2916.56 

2918.62 
2921.48 
2924.44 

2927.41 
2980.87 
2983.88 

2986.80 
2989.2^$ 
2942.22 

2945.10 

2948.15 
2951.]) 

2954.07 
2957.04 
2960.00 

2902.96 
2965.93 
2908.89 

2971.86 
2974.81 
2977.78 

2980.74 
2988.70 
2986.67 

2989.68 
2992.59 
2995.56 

2998.52 
8001. 4S 
8004.44 

8007.41 
8010.87 
80)8.88 

8016.80 
8019.26 
8022.22 



8 



8208w88 
3206.67 
8210.00 

3218.88 
8216). 67 
8220.0U 

322&8S 
8225.67 
82;8ii.O0 

828:1^8 ' 
8236 67 
8240.00 

3248.88 
8246.67 ' 
8250.00 

8258.88 
3256.67 
3260.00 

8268.88 
8266.67 
32711.00 

8278.88 
8276.67 
82SO.00 

8283.88 
8286.67 
8290.00 

8293.88 
8296.67 
8800.00 

8308.88 
8806.67 
8810.00 

8818.88 
8816.67 
8820.00 

8329.88 
8826.67 
8380.00 

8883.83 
888&67 
3840.00 

8848.88 
8846.67 
8980.00 

8858.88 
8356.67 
8860.60 

8368.88 
8866.67 
8870.00 

8378.88 
8376. «7 
3380.00 

8888.88 
8886.67 
8890.00 

8898.8S 
8896.67 
3400.00 • 
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TABLE 



:#:^ I 



Bectangnlar PriBms. 



LffB. 
102.4 

iea.5 

163.7 
109.8 
10!i.9 

l(tt.O 
188.1 
188.2 

188.8 
183.4 
188.5 

183.6 
183,7 
183.8 

163.9 
184.8 
184.1 

184.2 
181.3 
184.4 

184.5 
184.6 
184.7 

184.8 
184.8 
185.6 

185.1 
185.2 
185.3 

185.4 
185.5 
185UI 

185.7 
185.8 
185.9 

188.8 
186.1 
186.2 

186.3 
186.4 
186.5 

186il 
186.7 
186.8 

186.9 
187.8 
187.1 

187.2 
187.3 
187.4 

187.5 
187.6 
187.7 

187.8 
187a» 
188.8 

LorB. 



878.16 
878.62 

878.89 

879.26 
879.68 
880.00 

880.87 
880.74 
881.11 

881.48 
881.85 
882.22 

882.69 
882.96 
888.88 

888.70 
884.07 
884.44 

884.81 
886.19 
886.56 

885.98 
886.30 
886.67 

887.04 
887.41 
887.78 

888.16 
888.52 
388.89 

889.26 
889.68 
890.00 

890.87 
890.74 
891.11 

891.48 
891.86 
892.22 

892.69 
892.96 
898.88 

898.70 
894.07 
894.44 

894.81 
896.19 
896.66 

896.98 
896.80 
896.67 

897.04 
897.41 
897.78 

398.15 
898.52 
898.89 

899.26 
899.68 
400.00 



756.80 
767.04 
767.78 

768.62 
769.26 
760.00 

760.74 
761.48 
762.22 

762.96 
763.70 
764.44 

766.19 
766.98 
766.67 

767.41 
768.16 
768.89 

769.68 
770.87 
771.11 

771.85 
772.69 
778.88 

774.07 
774.81 
775.66 

776.80 
777.04 
177.78 

778.52 
779.26 
780.00 

780.74 
781.48 
782.22 

782.96 
788.70 
784.44 

786.19 
786.98 
786.67 

787.41 
788.16 
788.89 

789.68 
790.87 
791.11 

791.86 
792.69 
798.88 

794.07 
794.81 
795.56 

796.80 
797.04 
797.78 

798.62 
799.26 
800.00 



8 



184.44 
186.66 
186.67 

187.78 
188.89 
140.00 

141.11 
142.22 
148.88 

144.44 

146.66 
146.67 

147.78 
148.89 
150.00 

151.11 
152.22 
158.88 

154.44 
165.66 
156.67 

167.78 
168.89 
160.00 

161.11 
162.22 
168.88 

164.44 
166.56 
166.67 

167.78 
168.89 
170.00 

171.11 
172.22 
178.88 

174.44 
176.56 
176.67 

177.78 
178.89 
180.00 

181.11 
182.22 
188.88 

184.44 
185.56 
186.67 

187.78 
188.89 
190.00 

191.11 
192.22 
198.88 

194.44 
196.56 
196.67 

197.78 
198.89 
200.00 

8 



1512.59 
1614.07 
1516.66 

1517.04 
1618.52 
1520.00 

1521.48 
1522.96 
1524.44 

1525.98 
1627.41 
1528.89 

1680.87 
1681.86 
1688.88 

1584.81 
1586.80 
1687.78 

1689.26 
1540.74 
1542.22 

1648.70 
1545.19 
1546.67 

1548.15 
1549.68 
1551.11 

1552.59 
1554.07 
1655.66 

1657.04 
1558.52 
1560.00 

1561.48 
1562.96 
1564.44 

1665.98 
1667.41 
1568.89 

1570.87 
1671.85 
1578.88 

1574.81 
1576.80 
1577.78 

1579.26 
1580.74 
1582.22 

1588.70 
1685.19 
1686.67 

1688.15 
1689.68 
1591.11 

1592.59 
1694.07 
1695.66 

1597.04 
1598.52 
1600.00 



1890.74 
1892.69 
1894.44 

1896.80 
1898.15 
1900.00 

1901.85 
1908.70 
1906.56 

1907.41 
1909.26 
1911.11 

1912.96 
1914.81 
1916.67 

1918.52 
1920.87 
1922.22 

1924.07 
1926.93 
1927.78 

1929.68 
1981.48 
1988.83 

1985.19 
1987.04 
1988.89 

1940.74 
1942.59 
1944.44 

1946.30 
1948.15 
1950.00 

^951.85 
1958.70 
1956.56 

1957.41 
1959.26 
1961.11 

1962.96 
1964.81 
1966.67 

1968.52 
1970.87 
1972.22 

1974.07 
1976.98 
1977.78 

1979.68 
1981.48 
1983.88 

1985.19 
1987.04 
1988.89 

1990.74 
1992.69 
1994.44 

1996.80 
1998.16 
2000.00 



6 



2268.89 
2271.11 
2278.33 

2276.66 
2277.78 
2280.00 

2282.22 
2284.44 
2286.67 

2288.89 
2291.11 
2298.38 

2296.66 
2297.78 
2800.00 

2802.22 
2804.44 
2806.67 

2308.89 
2811.11 
2818.88 

2816.66 
2817.78 
2820.00 

2322.22 
2824.44 
2826.67 

2828.89 
2831.11 
2888.38 

2886.56 
2837.78 
2340.00 

2342.22 
2844.44 
2846.67 

2848.89 
2861.11 
2868.88 

2865.66 
2357.78 
2860.00 

2362.22 
2864.44 
2866.67 

2868.89 
2871.11 
2878.88 

2876.66 
2877.78 
2380.00 

2882.22 
2884.44 
2886.67 

2888.89 
2891.11 
2898.88 

2895.66 
2897.78 
2400.00 

6 



2647.04 
2649.63 
2662.22 

2654.81 
2667.41 
2660.00 

2662.59 
2666.19 
2667.78 

2670.87 
2672.96 
2676.56 

2678.16 
2680.74 
2688.83 

2686.98 
2688.52 
2691.11 

2693.70 
2696.80 
2698.89 

2701.48 
2704.07 
2706.67 

2709.26 
2711.85 
2714.44 

2717.04 
2719.63 
2722.22 

2724.81 
2727.41 
2780.00 

2782.59 
2785.19 
2787.78 

2740.87 
2742.96 
2746.56 

2748.15 
2760.74 
2763.88 

2755.93 
2758.52 
2761.11 

2763.70 
2766.30 
2768.89 

2771.48 
2774.07 
2776.67 

2779.26 
2781.85 
2784.44 

2787.04 
2789.68 
2792.22 

2794.81 
2797.41 
2800.00 



8 



8025.19 
3028.15 
8031.11 

8084.07 
3037.04 
3040.00 

8042.96 
8046.93 
3048.89 

3051.85 
8054.81 
8067.78 

8060.74 
8068.70 
8066.67 

8069.68 
8072.69 
8076.56 

8078.62 
8081.48 
8084.44 

8087.41 
8090.37 
8093.88 

8096.80 
8099.26 
8102.22 

8106.19 
8108.15 
8111.11 

8114.07 
8117.04 
3120.00 

8122.96 
8126.98 
8128.89 

8131.85 
8134.81 
8187.78 

8140.74 
8148.70 
8146.67 

8149.68 
3162.69 
8156.66 

8158.52 
3161.48 
8164.44 

8167.41 
8170.37 
3173.88 

3176.80 
3179.26 
3182.22 

8186.19 
3188.15 
8191.11 

8194.07 
8197.04 
8200.00 

8 



1 



9 



3408.88 
3406.67 
3410.00 

3413.88 
3416.67 
8420.00 

8428.88 
3426.67 
8480.00 

8488.83 
8486.67 
8440.00 

8448.83 
8446.67 
8450.00 

8458.88 
8456.67 
8460.00 

8468.88 
8466.67 
8470.00 

8478.88 
8476.67 
8480.00 

8483.83 
8486.67 
8490.00 

3498.83 
8496.67 
8600.00 

8608.88 
8606.67 
8610.00 

3618.88 
8616.67 
8620.00 

8628.88 
8626.67 
8680.00 

8538.88 
8636.67 
3640.00 

8543.33 
8646.67 
8650.00 

3653.38 
8666.67 
8660.00 

8668.88 
8566.67 
8670.00 

8678.38 
8676.67 
8680.00 

8688.88 
8686.67 
8690.00 

8698.88 
8596.67 
8600.00 

9 
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TABLE XXn. 



Beetangnlar Prisms. 



E<rB. 



108.1 
108.9 
108.3 

1084 
10S4 
108.6 

108.7 
108^ 
108.0 

109^ 
109.1 
100.!i 

100.3 
100.4 
100.5 

100.6 
100.7 
100.8 

iooa» 

110.0 
110.1 

110.2 
110.3 
1104 

1104 

110i( 
110.7 

110.8 
110.9 
111.0 

111.1 
111.9 
111.8 

1114 
111.5 
111.6 

111.7 
111.8 
llli^ 

UM 
112.1 
112.2 

112.3 
112.4 
112.5 

112.6 
112.7 
112.8 

112.9 
113.0 
113.1 

113.2 
113J 
1134 

113.5 
113.6 
113.7 

113.8 
113.9 
114.0 

H.orB. 



400.87 
400.74 
401.11 

401.48 
401.85 
402.22 

402.59 
402.96 
408.33 

403.70 
404.07 
404.44 

404.81 
405.19 
405.56 

405.98 
4045.80 
406.67 

407.04 

407.41 
407.78 

408.15 
408.52 
408.89 

409.26 

409.68 
410.00 

410.87 
410.74 
411.11 

411.48 
411.85 
412.22 

412.59 
412.96 
418.88 

418.70 
414.07 
414.44 

414.81 
41.'S.19 
415.56 

415.98 
416.80 
416.67 

417.04 
417.41 
417.78 

418.15 

418.52 
418.89 

419.26 
419.68 
420.00 

420.87 
420.74 
421.11 

421.48 
421.85 
422.22 



800.74 
801.48 
802.22 

802.96 
808.70 
804.44 

805.19 
805.98 
806.67 

807.41 
808.15 
808.89 

809.68 
810.87 
811.11 

811.85 
812.59 
818.83 

814.07 
814.81 
815.56 

816.30 
817.04 
817.78 

818.52 
819 26 

820.00 

820.74 
821.48 
822.22 

822.96 
828.70 
824.44 

825.19 
825.98 
826.67 

827.41 
828.15 
828.89 

829.68 
830.87 
881.11 

881.85 
882.59 
888.88 

884.07 
884.81 
885.56 

886.80 
837.04 
837.78 

85^8.52 
889.26 
840.00 

840.74 
841.48 
842.22 

842.96 
848.70 
844.44 



3 



201.11 
202.22 
203.88 

204.44 
205 56 
206.67 

207.78 
208.89 
210.00 

211.11 
212.22 
218.38 

214.44 
215.56 
216.67 

217.78 
218.89 
220.00 

221.11 
222.22 
223.88 

224.44 
225.56 
226.67 

227.78 
228.89 
280.00 

281.11 
282.22 
233.88 

284.44 

285.56 
286.67 

287.78 
238.89 
240.00 

241.11 
242.22 
248.83 

244.44 
246.56 
246.67 

247.78 
248 89 
250.00 

251.11 
252.22 
258.88 

254.44 
265.56 
256.67 

257.78 
258.89 
260.00 

261.11 
202.22 
208.88 

264.44 
265.56 
266.67 



601.48 
602.96 
604.44 

605.98 
607.41 
608.89 

610.87 
611.85 
613.83 

614.81 
616.30 
617.78 

619.26 
620.74 
622.22 

623.70 
625.19 
626.67 

628.15 
629.68 
631.11 

682.59 
634.07 
635.56 

637.04 
688.52 
640.00 

641.48 
642.96 
644.44 

645.98 
647.41 
648.89 

650.87 
651.85 
653.33 

654.81 
656.30 
657.78 

659.26 
660.74 
662.22 

668.70 
665.19 
666.67 

668.15 
669.63 
671.11 

672.59 
674.07 
675.56 

677.04 
678.52 
680.00 

681.48 
682.96 
684.44 

685.98 
687.41 
688.89 



2001.85 
2008.70 
2005.56 

2007.41 
2009.26 
2011.11 

2012.96 
2014.81 
2016.67 

2018.52 
2020.87 
2022.22 

2024.07 
2025.98 

2027.78 

2029.63 
2031.48 
2083.33 

2035.19 
2087.04 
2038.89 

2040.74 
2042.59 
2044.44 

2046.30 
2048.15 
2050.00 

2051.85 
2058.70 
2055.66 

2067.41 
2059.26 
2061.11 

2062.96 
2064.81 
2066.67 

2068.62 
2070.87 
2072.22 

2074.07 
2075.93 
2077.78 

2079.68 
2081.48 
2088.83 

2085.19 
2087.04 
2088.89 

2090.74 
2092.59 
2094.44 

2096.80 
2098.16 
2100.00 

2101.86 
2108.70 
2105.56 

2107.41 
2109.26 
2111.11 



6 



2402.22 
2404.44 
2406.67 

2408.89 
2411.11 
2418.88 

2415.56 
2417.78 
2420.00 

2422.22 
2424.44 
2426.67 

2428.89 
2431.11 
2488.88 

2485.56 
2487.78 
2440.00 

2442.22 
2444.44 
2446.67 

2448.89 
2451.11 
2458.33 

2456.66 
2457.78 
2460.00 

2462.22 
2464.44 

2466.67 

2468.89 
2471.11 
2478.33 

2475.56 
2477.78 
2480.00 

2482.22 

2484.44 
2486.67 

2488.89 
2491.11 
2498.88 

2496.66 
2497.78 
2500.00 

2602.22 
2604.44 
2606.67 

2508.89 
2511.11 
2518.88 

2515.66 
2617.78 
2520.00 

2522.22 
2524.44 
2526.67 

2528.89 
2581.11 
2588.88 

6 



2802.59 
2805.19 
2807.78 

2810.37 
2812.96 
2815.66 

2818.15 
2820.74 
2823.83 

2825.98 
2828.52 
2881.11 

2833.7a 
2886.30 
2838.89 

2841.48 
2844.07 
2846.67 

2849.26 
2851.85 
2854.44 

2867.04 
2859.63 
2862.22 

2864.81 
2867.41 
2870.00 

2872.69 
2875.19 
2877.7« 

2880.37 
2882.96 
2885.56 

2888.15 
2890.74 
2898.83 

2895.98 
2898.52 
2901. n 

290.S.70 
2906.80 
2908.89 

2911.48 
2914.07 
2916.67 

2919.26 
2921.86 
2924.44 

2927.04 
2929.68 
2982.22 

2984.81 
2987.41 
2940.00 

2942.69 
2945.19 
2947.78 

2950.87 
2952.96 
2965.56 



8 



8202.96 
3205.93 
8208.89 

8211.85 
8214.81 
8217.78 

3220.74 
8223.70 
3226.67 

3229.63 
3232.59 
3235.56 

8238.62 
8241.48 
3244.44 

3247.41 
8250.87 
3253.33 

8256.30 
8259.26 
8262.22 

8265.19 
3268.15 
8271.11 

3274.07 
3277.04 
3280.00 

8282.96 
3285.93 
3288.89 

8291.85 
3294.81 
3297.78 

3300.74 
8303.70 
3306.67 

8809.63 
3812.59 
8315.66 

8318.52 

3321.48 
8324.44 

8827.41 
3880.87 
3888.83 

8836.80 
8889.26 
8342.22 

3345.19 
3848.15 
8861.11 

3854.07 
8867.04 
8360.00 

8362.96 
8866.98 
8368.89 

8871.85 
8874.81 
8877.78 

8 



9 



8603.83 
8606.67 
3610.00 

3613.38 
8616.67 
3620.00 

3623.38 
8626.67 
3630.00 

3633.33 
8636.67 
3640.00 

3643.38 

3646.67 
8660.00 

8658.38 
8656.67 
3660.00 

3668.38 
8666.67 
3670.00 

3678.88 
8676.67 
3680.00 

8683.38 
8686.67 
8690.00 

3693.88 
8696.67 
8700.00 

8706.38 
3706.67 
3710.00 

8713.38 
8716.67 
8720.00 

8723.38 
8726.67 
3780.00 

3783.33 
8736.67 
8740.00 

8748.38 
8746.67 
8750.00 

8753.83 
8756.67 
8760.00 

3768.83 
3766.67 
8770.00 

3773.83 
8776.67 
8780.00 

8783.83 
878&67 
8790.00 

8798.83 
8796.67 I 
8800.00 

9 
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TABLE XXn. 



Bectang^olar Prisms. 



iLwB. 



114.1 
114.2 
114 J 

114.4 
1143 
114.6 

114.7 
114.8 
1144^ 

115.0 
113.1 
115.9 

115.3 
115.4 
113.5 

115.6 
115.7 
115.8 

11.5.9 
116.0 
116.1 

116.2 
116.8 
116.4 

116.5 
116.6 
116.7 

116.8 
116.9 
117.0 

117.1 
117.2 
117.3 

117.4 
117.5 
117.6 

117.7 
117.8 
117.9 

118.0 
118.1 
118.2 

118.3 
118.4 
118.5 

118.6 
118.7 

118.8 

118.9 
119.0 
119.1 

119.2 
119.3 
119.4 

119.5 
119.6 
119.7 

119.8 
119.9 
120.0 

u« ff D. 



422.59 
422.96 
428.38 

423.70 
424.07 
424.44 

424.81 
425.19 
425.66 

425.98 
426.80 
426.67 

427.04 
427.41 
427.78 

428.16 
428.62 
428.89 

429.26 
429.63 
480.00 

480.87 
480.74 
481.11 

481.48 
481.85 
482.22 

482.69 
482.96 
488.88 

488.70 
484.07 
484.44 

484.81 
485.19 
485.56 

485.98 
486.80 
486.67 

487.04 
487.41 
487.78 

488.16 
488.62 
488.89 

489.26 
489.68 

44aoo 

440.87 
440.74 
441.11 

441.48 
441.86 
442.22 

442.69 
442.96 
448.88 

448.70 
444.07 
444.44 



846.19 
846.98 
846.67 

847.41 
848.16 
848.89 

849.68 
860.87 
861.11 

861.86 
862.69 
868.88 

864.07 
864.81 
866.66 

866.80 
867.04 
867.78 

868.62 
859 26 
860.00 

860.74 
861.48 
862.22 

862.96 
868.70 
864.44 

866.19 
866.98 
866.67 

867.41 
868.16 
868.89 

869.68 
870.87 
871.11 

871.85 
872.69 
878.88 

874.07 
874.81 
876.66 

876.80 
877.04 
877.78 

878.62 
879.26 
880.00 

880.74 
881.48 
882.22 

882.96 
888.70 
884.44 

886.19 
886.98 
886.67 

887.41 
888.16 
888.89 



8 



267.78 
268.89 
270.00 

271.11 
272.22 
278.88 

274.44 
276.66 
276.67 

277.78 
278.89 
280.00 

281.11 
282.22 
288.88 

284.44 
286.66 
286.67 

287.78 
288.89 
290.00 

291.11 
292.22 
298.88 

294.44 
296.66 
296.67 

297.78 
298.89 
800.00 

301.11 
802.22 
803.88 

804.44 
806.66 
806.67 

807.78 
808.89 
810.00 

311.11 
812.22 
818.88 

314.44 
316.66 
816.67 

817.78 
818.89 
820.00 

821.11 
822.22 
828.88 

824.44 
826.66 
826.67 

827.78 
828.89 
880.00 

881.11 
882.22 
388.83 

3 



690.87 
691.86 
693.88 

694.81 
696.80 
697.78 

699.26 
700.74 
702.22 

708.70 
706.19 
706.67 

708.16 
709.68 
711.11 

712.69 
714.07 
716.66 

717.04 
718.62 
720.00 

721.48 
722.96 
724.44 

726.98 
727.41 
728.89 

780.37 
731.86 
783.33 

784.81 
736.80 
787.78 

789.26 
740.74 
742.22 

743.70 
746.19 
746.67 

748.16 
749.63 
761.11 

762.69 
764.07 
766.66 

767.04 
768.62 
760.00 

761.48 
762.96 
764.44 

766.98 
767.41 
768.89 

770.87 
771.86 
778.88 

774 81 
776.80 
777.78 



5 


6 


2112.96 
2114.81 
2116.67 


2685.66 
2587.78 
2640.00 


2118.62 
2120.87 
2122.22 


2642.22 
2644.44 
2646.67 


2124.07 
2126.98 
2127.78 


2648.89 
2561.11 
2663.83 


2129.68 
2181.48 
2183.88 


2655.66 
2567.78 
2660.00 


2186.19 
2187.04 
2188.89 


2662.22 
2664.44 
2666.67 


2140.74 
2142.69 
2144.44 


2668.89 
2671.11 
2673.88 


2146.80 
2148.16 
2160.00 


2675.66 
2577.78 
2680.00 


2161.86 
2153.70 
2166.66 


2682.22 
2584.44 
2586.67 


2167.41 
2169.26 
2161.11 


2688.89 
2691.11 
2698.83 


2162.96 
2164.81 
2166.67 


2696.66 
2697.78 
2600.00 


2168.62 
2170.87 
2172.22 


2602.22 
2604.44 
2606.67 


2174.07 
2176.98 
2177.78 


2608.89 
2611.11 
2613.88 


2179.68 
2181.48 
2183.88 


2615.66 
2617.78 
2620.00 


2186.19 
2187.04 
2188.89 


2622.22 
2624.44 
2626.67 


2190.74 
2192.69 
2194.44 


2628.89 
2681.11 
2688.88 


2196.80 
2198.16 
2200.00 


2686.66 
2637.78 
2640.00 


2201.86 
2203.70 
2206.66 


2642.22 
2644.44 
2646.67 


2207.41 
2209.26 
2211.11 


2648.89 
2661.11 
2653.88 


2212.96 
2214.81 
2216.67 


2665.66 
2657.78 
2660.00 


2218.62 
2220.87 
2222.22 


2662.22 
2664.44 
2666.67 


6 


6 



2958.16 
2960.74 
2968.38 

2966.98 
2968.62 
2971.11 

2978.70 
2976.80 
2978.89 

2981.48 
2984.07 
2986.67 

2989.26 
2991.86 
2994.44 

2997.04 
2999.68 
8002.22 

3004.81 
8007.41 
8010.00 

8012.69 
8016.19 
8017.78 

8020.87 
8022.96 
8026.66 

8028.16 
8030.74 
8038.83 

8086.93 
8088.62 
8041.11 

3048.70 
8046.80 
8048.89 

8061.48 
8064.07 
3066.67 

8069.26 
3061.85 
3064.44 

8067.04 
3069.63 
8072.22 

8074.81 
8077.41 
8080.00 

8082.69 
8085.19 
8087.78 

8090.87 
8092.96 
8096.66 

8098.15 
8100.74 
8108.88 

8106.98 
3108.62 
8111.11 



8 



8380.74 
8383.70 
3886.67 

8889.68 
8892.69 
8896.66 

8898.62 
8401.48 
8404.44 

8407.41 
8410.87 
8418.88 

3416.80 
8419.26 
8422.22 

8426.19 
8428.16 
8481.11 

8484.07 
8487.04 
8440.00 

8442.96 
8445.98 
8448.89 

8461.86 
8464.81 
8467.78 

8460.74 
8468.70 
8466.67 

8469.68 
8472.69 
3476.66 

8478.62 
8481.48 
3484.44 

3487.41 
8490.87 
8498.38 

8496.80 
3499.26 
8602.22 

8606.19 
3608.16 
8611.11 

8614.07 
8617.04 
8620.00 

8522.96 
8526.93 
8628.89 

8581.86 
8684.81 
8687.78 

8640.74 
8648.70 
8646.67 

8549.68 
8662.69 
8666.66 

8 



9 

8808.88 
8806.67 
8810.00 

8818.88 
8816.67 
8820.00 

8828.88 
8826.67 
8880.00 

8888.88 
8836.67 
3840.00 

8848.88 
8846.67 
8860.00 

8868.88 
3866.67 
8860.00 

3863.88 
8866.67 
8870.00 

8878.38 
3876.67 
8880.00 

3888.88 
3886.67 
8890.00 

3893.88 
8896.67 
8900.00 

3908.83 
8906.67 
8910.00 

89] 3.88 
8916.67 
8920.00 

8928.88 
3926.67 
8930.00 

3988.88 
8986.67 
8940.00 

8948.88 
8946.67 
8960.00 

3968.88 
8966.67 
3960.00 

8968.88 
8960.67 
8970.00 

8978.83 
8976.67 
8980.00 

8988.33 
8986.67 
8090.00 

3993.88 
8996.67 
4000.00 

9 
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TABLE XXIII. LogarithmB for Eighth Farts of Bectangnlar Prisms. 



H. er B. 




1 

3 
4 
5 

6 

1 
8 

9 
10 
11 

13 



14 

15 
16 
17 

18 
19 

22 
2S 

24 
25 
26 

27 

28 
29 

30 
31 
82 

83 
34 
35 



37 
38 



40 
41 

42 
43 
44 

45 
46 
47 

48 
49 
50 

51 
52 
58 

54 
55 
56 

57 

58 



Inf. neg 

—1.83277 
0.18380 

0.30989 
0.48488 
0.58174 

0.61092 
0.67787 
0.78686 

0.78701 
0.83277 
0.87416 



Eor BL 



— 2J8277 
— 1.87416 
0.15499 

0.82418 
0.44555 
0.54084 

0.61810 
0.68408 
0.74126 

0.79181 
0.83709 
0,87809 



0.91195 10.91556 
0.94671 0.95004 



0.97890 

.00886 
.08689 
.06322 

.08804 
.11152 
.13880 

.15499 
.17519 
.19450 

.21298 
.28071 
.24774 

.26413 
.27998 
.29517 

.30989 
.82418 
.88792 

.85128 
.36425 
.37684 

.88907 

40097 

.41255 

.42388 
.48483 
.44555 

.45602 
.46624 
.47622 

.48598 
.49558 
.50487 

.51401 
.52297 
.53174 

.54034 
.54877 
.55705 

.56516 
.57318 
.58096 

.58864 
.59620 
.60862 



0.98199 

1.01175 
1.08960 
1.06577 

1.09045 
1.11880 
1.18597 

1.15705 
1.17716 
1.19688 

1.21479 
1.28244 
1.24941 

1.26574 
1.28148 
1.29666 

1.81134 
1.32553 
1.83928 

1.35260 
1.36552 
1.37808 

1.89028 
1.40214 
1.41869 

1.42495 
1.48591 
1.44661 

1.45705 
1.46725 
1.47721 

1.48695 
1.49647 
1.50579 

1.51492 
1.52885 
1.58261 

1.54119 
1.54961 
1 .55786 

1.56597 
1.57892 
1.58173 

1.58941 
1.59695 
1.60436 



—1.13380 
—1.91106 

0.17519 

0.83792 
0.45602 
0.54877 

0.62516 
0.69010 
0.74658 

0.79666 
0.84137 
0.88199 

0.91918 
0.95334 
0.98506 

1.01461 
1.04229 
1.06880 

1.09284 
1.11607 
1.18812 

1.15911 
1.17912 
1.19826 

1.21659 
1.28417 
1.25107 

1.26784 
1.28802 
1.29816 

1.31278 
1.82692 
1.34063 

1.35391 
1.36680 
1.37981 

1.39148 
1.40881 
1.41488 

1.42606 
1.43700 
1.44767 

1.45808 
1.46825 
1.47819 

1.48791 
1.49741 
1.50671 

1.51582 
1.52474 
1.53847 

1.54204 
1.55044 
1.65868 

1.56677 
1.57471 
1.58251 

1.59017 
1.59769 
1.60509 



8 



—1.30980 

— 1.94«71 
0.19450 

0.35128 
0.46624 
0^5705 

0.63211 
0.69609 
0.75185 

0.80125 
0.84561 
0.88585 

0.92268 
0.95662 
0.98811 

1.01746 
1.04496 
1.07082 

1.09522 
1.11883 
1.14027 

1.16115 
1.18107 
1.20018 

1.21888 
1.28589 
1.25278 

1.26898 
1.28456 
1.29964 

1.31421 
1.32881 
1.34197 

1.35521 
1.80806 
1.88054 

1.89268 
1.40448 
1.41697 

1.42716 
1.48808 
1.44872 

1.45911 
1.46926 
1.47917 

1.48887 
1.49835 
1.50763 

1.51672 
1.62562 
1.63434 

1.54289 
1.56127 
1.66950 

1.66767 
1.67550 
1.58828 

1.69092 
1.59844 
1.60582 



8 



4 



— 1.4348S 
—1.97890 
0.21298 

0.86426 
0.47622 
0.66516 

0.68895 
0.70200 
0.75706 

0.80590 
0.84980 
0.88967 

0.92619 
0.95987 
0.99118 

1.02020 
1.04761 
1.07882 

1.09759 
1.12057 
1.14240 

1.16818 
1.18302 
1.20199 

1.22016 
1.28760 
1.25487 

1.27052 
1.28609 
1.30112 

1.31564 
1.32970 
1.84332 

1.35662 
1.36933 
1.38177 

1.39387 
1.40564 
1.41710 

1.42827 
1.43915 
1.44977 

1.46014 
1.47026 
1.48015 

1.48983 
1.49929 
1.50855 

1.51762 
T.52650 
1.68520 

1.64378 
1.55210 
1.56081 

1.66887 
1.57628 
1.68405 

1.59168 
1.59918 
1.60656 



4 



6 



—1.63174 —1.61092 
0.00886 0.03689 
0.28071 0.24774 

0.87684 ' 0.38907 
0.48598 0.49563 
0.57813 0.58096 



0.64668 
0.70783 
0.76219 

0.81049 
0.85396 
0.89847 



0.65281 
0.71358 
0-76727 

i 0.81504 
; 0.85808 
I 0.89723 



'0.93314 
i 0.96631 



0.92968 
0.96310 
0.99414 0.99712 



1.02310 
1.05025 
1.U7581 

1.09994 
1.12280 
1.14452 

1.16521 
1.18495 
1.20384 

1.22194 
1.28981 
1.25602 

1.27210 
1.28761 
1.80259 

1.81707 
1.83108 
1.84465 

1.86781 
1.37059 
1.38800 

1.89506 
1.40680 
1.41828 

1.42937 
1.44028 
1.45082 

1.46116 
1.47126 
1.48113 

1.49078 
1.50022 
1.60946 

1.51861 
1.52788 
1.58606 

1.64458 
1.55293 
1.66112 

1.66917 
1.57706 
1.58482 

1.59244 
1.59993 
1.60729 



1.02589 
1.05288 
1.07828 

1.10228 
1.12503 
1.14664 

1.16722 
1.18688 
1.20568 

1.22871 
1.24101 
1.25766 

1.27868 
1.28914 
1.80406 

1.81849 
1.88246 



8 



— 1UJ7787 —1.73886 
0.06822 0.08804 
0.26418 0.27998 

0.40097 0.41255 
0.50487 ' 0.51401 
0.58864 i 0.59620 

0.65884 1 0.66528 
0.71926 1 0.72486 



0.77229 



0.77725 



0.81954 0.82400 
0.86215 0.86619 
0.90096 0.904C5 



0.98657 
0.96949 
1.00009 

1.02867 
1.05549 
I.O8O74 

1.10461 
1.12724 
1.14874 

1.16928 
1.18880 
1.20752 

1.22547 

1.24270 
1.25928 

1.27625 
1.29065 
1.80658 

1.81991 
1.88883 



1.84599 1.84782 



1.85911 
1.87185 
1.88422 

1.89625 
1.40796 
1.41936 



1.86040 
1.87310 
1.38544 

1.89744 
1.40911 
1.42048 



1.48047 I 1.43156 



1.44130 
1.45186 

1.46218 
1.47226 
1.48210 

1.49178 
1.50116 
1.51088 

1.61941 
1.52825 
1.58692 

1.64642 
1.65876 
1 56198 

1.66996 
1.57784 
1.58559 

1.59819 
1.60067 
1.60802 



6 



1.44236 
1.45291 

1.46320 
1.47825 
1.48808 

1.49269 
1.50209 
1.51129 

1.62030 
1.52913 
1.63778 

1.64626 
1.55458 
1.56274 

1.57076 
1.67863 
1.68685 

1.59396 
1.60141 
1.60874 



0.93998 
0.97265 
1.00308 



.03148 
.05808 
.08819 

.10698 
.12944 
.160183 

.17123 
.19070 
.20985 

.22722 
.24439 
.26090 

.27681 
.29216 
.80699 

.82182 
.88620 
.84864 

.36169 
.37485 
.38665 

.39862 
.41026 
.42160 

.43266 
.44343 
.45895 

.46421 
.47424 
.48405 

.49864 
.50802 
.51220 

.52119 
.58000 
.58868 

.64710 
.56540 
.56865 

.57165 
.57940 
.68712 

.69470 
.60216 
.60947 



6 



9 



-1.78701 
0.11152 
0.29617 

0.42888 
0.62297 
0.60862 

0.67162 
0.73040 
0.78216 

0.82841 
0.87020 
0.90832 

0.94886 
0.97578 
1.00596 

.08417 
.06066 ! 
.08562 ' 

.109281 
.13162: 
.16292 

.17821 
.19261 
.21117 

.22897 
.24607 
.2625:2 

.27887 
.29.367 
.30844 

.32273 j 
.33656 
.34997 1 

.362971 

.37560 

.88786 

.89980 
.41141 
.42272 

.48874 
.44449 
.45498 

.46523 
.47528 
.48p302 

.4!'4ri8 

.513h 

.5220J- 
.."1.^(187 
.5394^ 

.54794 
.55623 
.6643r> 

.572S4 

.58018 
.58788 

.69545 
.60289 
.61020 



9 
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TABLE XXIIL Logaritlims for Eighth Burts of Sectangular Frisais. 



Lor B. 



61 



63 
64 
65 



67 

68 



70 
71 

72 
78 
74 

75 
76 

77 

78 
79 

86 

81 

82 
83 

84 
85 
86 

87 
88 



90 
91 
92 



94 
95 

96 
97 

98 

99 
100 
101 

109 
103 
KM 

105 
106 
107 

108 
109 
110 

111 
112 
113 

114 
115 
116 

117 
118 
119 

H.tf R. 



.61092 
.61810 
.62616 

.68211 
.68896 
.64668 

.66281 
.66884 
.66628 

.67162 
.67787 
.68408 

.69010 
.69609 
.70200 

.70788 
.71868 
.71926 

.72486 
.78040 
.78686 

.74126 
.74668 
.76186 

.76705 
.76219 
.76727 

.77229 
,77726 
.78216 

.78701 
.79181 
.79666 

.80125 
.80690 
.81049 

.81604 

81954 

.82400 

.82841 
.88277 
.88709 

.84187 
.84661 
.84980 

.86896 
.86808 
.86216 

.86619 
.87020 
.87416 

.87809 
.88199 
.88686 

.88967 
.89847 
.89728 

.90096 
.90466 
.90882 



.61164 
.61881 
.62686 

68280 
.68968 
.64686 

.66297 
.66949 
.66692 

.67225 
.67849 
.68464 

.69071 
.69669 
.70269 

.70841 
.71415 
.71982 

.72542 
.78095 
.78640 

.74179 
.74711 
.76287 

.75767 
.76270 
.76777 

.77279 
.77776 
.78266 

.78749 
.79229 
.79703 

.80172 
.80686 
.81095 

.81649 
.81999 
.82444 

.82884 
.88820 
.88762 

.84180 
.84608 
.85022 

.85487 
.85849 
.86266 

.86660 
.87059 
.87456 

.87848 
.88288 
.88628 

.89006 
.89885 
.89760 

.90188 
.90602 
.90868 



.61287 
.61962 
.62666 

.68849 
.64081 
.64702 

.65868 
.6601 4 
.66656 

.67288 
.67911 
.68525 

.69181 
.69728 
.70817 

.70899 
.71472 
.72089 

.72598 
.78160 
.78694 

.74288 
.74764 
.75289 

.75808 
.76821 
.76828 

.77829 
.77824 
.78818 

.78798 
.79276 
.79750 

.80219 
.80682 
.81141 

.81695 
.82044 
.82488 

.82928 
.88864 
.88796 

.84222 
.84646 
.85064 

.86479 
.86889 
.86296 

.86700 
.87099 
.87495 

.87887 
.88276 
.88662 

.89044 
.89422 
.89798 

.90170 
.90639 
.90905 



8 



1.61309 
1.62028 
1.62726 

1.68417 
1.64098 
1.64768 

1.65428 
1.66079 
1.66719 

1.67850 
1.67978 
1.68686 

1.69191 
1.69787 
1.70876 

1.70966 
1.71529 
1.72095 

1.72658 
1.78204 
1.78749 

1.74286 
1.74817 
1.76842 

1.75860 
1.76872 
1.76878 

1.77878 
1.77878 
1.78862 

1.78846 
1.79824 
1.79797 

1.80265 
1.80728 
1.81186 

1.81640 
1.82088 
1.82682 

1.82972 
1.88407 
1.88888 

1.84265 

1.84687 
1.85106 

1.86520 
1.85980 
1.86887 

1.86740 
1.87189 
1.87586 

1.87927 
1.88816 
1.88700 

1.89082 
1.89460 
1.89885 

1.90207 
1.90676 
1.90941 

8 



4 



1.61881 
1.62094 
1.62796 

1.68486 
1.64166 
1.64885 

1.65494 
1.66148 
1.66783 

1.67418 
1.68034 
1.68647 

1.69251 
1.69847 
1.70484 

1.71014 
1.71686 
1.72161 

1.72709 
1.78269 
1.78808 

1.74889 
1.74870 
1.76894 

1.76911 
1.76423 
1.76928 

1.77428 
1.77922 
1.78411 

1.78894 
1.79872 
1.79844 

1.80812 
1.80774 
1.81282 

1.81685 
1.82188 
1.82577 

1.88016 
1.88450 
1.83881 

1.84807 
1.84729 
1.85147 

1.85661 
1.86971 
1.86877 

1.86780 
1.87179 
1.87674 

1.87966 
1.88854 
1.88788 

1.89120 
1.89498 
1.89872 

1.90244 
1.90612 
1.90977 

4 
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6 



1.61468 1 1.61524 
1.62165 1.62286 
1.62865 1.62984 



1.68654 
1.64288 
1.64901 

1.66669 
1.66207 
1.66846 



1.68628 
1.64800 
1.64967 

1.65624 
1.66272 
1.66909 



1.67476 1.67588 



1.68096 
1.68708 

1.69811 
1.69906 
1.70493 

1.71072 
1.71643 
1.72207 

1.72764 
173814 
1.78857 

1.74893 
1.74922 
1.76446 

1.76968 
1.76474 
1.76979 

1.77478 
1.77971 
1.78459 

1.78942 
1.79419 
1.79891 

1.80858 
1.80820 
1.81277 

1.81780 
1.82177 
1.82621 

1.88059 
1.83494 
1.88924 

1.84849 
1.84771 
1.85189 

1.85602 
1.86012 
1.86418 

1.86820 
1.87218 
1.87618 

1.88004 
1.88892 
1.88777 

1.89158 
1.89585 
1.89910 

1.90281 
1.90649 
1.91014 



1.68157 
1.68768 

1.69871 
1.69965 
1.70661 

1.71129 
1.71700 
1.72268 

1.72819 
1.73868 
1.78911 

1.74446 
1.74976 
1.76498 

1.76014 
1.76524 
1.77029 



1.61596 
1.62806 
1.68004 

1.68691 
1.64367 
1.65084 

1.65690 

* 1.66886 

1.66978 

1.67600 
1.68219 
1.68829 

1.69480 
1.70024 
1.70609 

1.71187 
1.71767 
1.72819 

1.72874 
1.78423 
1.78964 

1.74499 
1.75028 
1.75550 

1.76065 
1.76575 
1.77079 



8 



1.77527 1.77677 
1.780201 1.78069 
1.78508 I 1.78666 

1.78990' 1.79038 
1.79467 I 1.79514 
1.79988 1.79986 

1.80406 1.80451 
1.80866 1 1.80912 



1.81828 

1.81775 
1.82222 
1.82666 

1.83103 
1.88687 
1.88966 

1.84892 
1.84818 
1.86280 

1.86648 
1.86068 
1.86468 

1.86860 
1.87258 
1.87658 

1.88048 
1.88481 
188816 

1.89195 
1.89578 
1.89947 

1.90818 
1.90685 
1.91050 

6 



1.81868 

1.81820 
1.82266 
1.82709 

1.88147 
1.83580 
1.84009 

1.84484 
1.84855 
1.86272 

1.85684 
1.86098 
1.86499 

1.86900 
1.87298 
1.87692 

1.88082 
1.88469 
1.88858 

1.89288 
1.89610 
1.89984 

1.90856 
1.90722 
1.91086 



9 



.61667 
.62876 
.68078 

.68759 
.64485 
.65100 

.65765 
.66400 
.67086 

.67668 
.68280 
.68889 

.69490 
.70088 
.70667 

.71244 
.71818 
.72876 

,72980 
.78477 
.74018 

.74552 
.75080 
.75601 

.76117 
.76626 
.77129 

.77626 
.78118 
.78606 

.79086 
.79561 
.80082 

.80497 
.80958 
.81414 

.81865 
.82311 
.82768 

.88190 
.88628 
.84052 

.84476 
.84897 
.85813 

.85726 
.86184 
.86589 

.86940 
.87887 
.87781 

.88121 
.88508 
.88891 

.89271 
.89648 
.90021 

.90892 
.90759 
.91128 

8 



1.61789 
1.62446 
1.68142 

1.68827 
1.64501 

1.651G6 

1.65820 
1.66464 
1.67099 

1.67725 
1.68842 
1.68950 

1.69660 
1.70141 
1.70725 

1.71801 
1.71870 
1.72431 

1.72985 
1.73632 
1.74072 

1.74606 
1.76182 
1.75663 

1.76168 
1.76676 
1.77179 

1.77676 
1.78167 
1.78663 

1.79183 
1.79609 
1.800; 9 

1.80644 
1.81004 
1.81469 

1.81900 
1.82855 
1.82797 

1.88284 
1.88666 
1.84094 

1.845191 

1.84989 

1.85355 

1.85767 
1.86175 
1.86679 

1.86980 
1.87377 
1.87770 

1.88160 
1.88546 
1.88929 

1.89809 
1.89686 
1.90058 

1.90428 
1.90795 
1.91159 

9 



TABLE XXIV. 



Logarithms for Bectangolar Prisma 



H. or B. 




1 

S 
4 
5 

6 

1 
8 

9 
10 
11 

12 
13 
14 

15 
16 
17 

18 
19 
20 

21 
22 
23 

24 



27 

28 
29 

80 
31 
32 

33 
34 
35 

36 
37 
38 



40 
41 

42 



44 

45 
46 
47 

48 
49 
50 

51 
52 
53 

54 
55 
56 

57 

58 



Etf BL 



Inf.neg — i.284S2 

0.28482 ' 0.82571 

0.58686 0.60654 

0.76144 77568 

0.88688 0.89710 

0.98829 0.99189 

.06247 1.06965 

.12942 1.18558 

.18741 1.19281 

.28856 1.24886 

.28482 1.28864 

.82571 1.82964 

.86860 1.86711 

.89826 1.40159 

.48046 1.48854 

.46041 1.46880 

.48844 1.49115 

.51477 1.51782 

.58959 1.54200 

.56807 1.56586 

.58585 1.58762 

.60654 1.60860 

.62674 1.62871 

.64605 1.64798 

.66453: 1.66684 

.68226 : 1.68899 

.69929 1.70096 

.71568 1.71729 

.78148 1.78808 

.74672 1.74821 

.76144 1.76289 

.77568 1,77708 

.78947 1.79088 

.80288 1.80415 

.81580 1.81707 

.82889 1.82963 

.84062 1.84188 

85252 1.86869 

.86410 1.86524 

.87588 1.87660 

.88688 1.88746 

.89710 1.89816 

.90757 1.90860 

.91779 1.91880 

.92777 1.92876 

.98753 1.98850 

.94708 1.94802 

.96642 1.95784 

.96666 1.96647 

.97452 1.97640 

.98829 1.98416 

1.99189 1.99274 

2.00082 2.00116 

2.00860 2.00941 

2.01671 2.01752 

2.02468 2.02547 

2.08261 2.08828 

2.04019 2.04096 

2.04775 2.04850 

2.06617 2.05591 



—1.68586 
0.86860 
0.62674 

0.78947 
0.90767 
1.00082 

.07671 
.14166 
.19818 

.24811 
.29292 
.88864 

.87068 
.40489 
.48661 

.46616 
.49884 
.61986 

.54489 
.66702 
.68967 

.61066 
.68067 
.64981 

.66814 
.68572 
.70262 

.71889 
.73457 
.74970 

.76488 
.77847 
.79218 

.80646 
.81885 
.88086 

.84803 
.85486 
.86688 

87761 
.88855 
.89922 

.90968 
.91980 
.92974 

.98946 
.94896 
.95826 

.96787 
.97629 
.98502 

1.99859 
2.00199 
2.01028 

2.01882 
2.02626 
2.08406 

2.04172 
2.04924 
2.06664 



8 



— 1.7ei44 

0.89826 
0.64606 

0.80268 
0.91779 
1.00860 

1.08866 
1.14764 
1.20840 

1.25280 
1.29716 
1.88740 

1.87428 
1.40817 
1.48966 

1.46001 
1.49661 
1.62287 

1.64677 
1.56988 
1.69182 

1.61270 
1.68262 
1.66168 

1.66998 
1.68744 
1.70428 

1.72048 
1.78611 
1.76119 

1.76576 
1.77986 
1.79862 

1.80676 
1.81961 
1.88209 

1.84428 
1.85608 
1.86762 

1.87871 
1.88968 
1.90027 

1.91066 
1.92081 
1.98072 

1.94042 
1.94990 
1.96918 

1.96827 
1.97717 
1.98589 

1.99444 
2.00282 
2.01105 

2.01912 
2 02706 
2.08488 

2.04247 
2.04999 
2.05787 

8 



4 



—1.88688 
0.48045 
0.66468 

0.81580 
0.92777 
1.01671 

.09060 
.15855 
.20860 

.25746 
.80186 
.84122 

.87774 
.41142 
.44268 

.47184 
.49916 
.62487 

.54914 
.57212 
.59896 

.61478 
.68467 
.65864 

.67171 
.68915 
.70592 



— 1.9F830 
0.46041 
0.68226 

0.82889 
0.98758 
1.02468 

1.09728 
1.16988 
1.21874 

1.26204 
1.80661 
1.84602 

1.88128 
1.41465 
1.44669 

1.47466 
1.60)80 
1.62786 

1.66149 
1.67486 
1.69607 

1.61676 
1.68650 
1.66689 

1.67849 
1.69086 
1.70767 



6 



.72207 1.72865 
.78764 i 1.78916 



.76267 

.76719 
.78126 
.79487 

.80807 
.82088 
.88882 

.84542 
.85719 
.86866 

.87982 
.89070 
.90182 

.91169 
.92181 
.98170 

.94188 
.95084 
.96010 

.96917 
.97805 
.98675 

1.99628 
2.00865 
2.01186 

2.01992 
2.02788 
2.08560 

2.04823 
2.05078 
2.05811 

4 

252 



1.76414 

1.76862 
1.78268 
1.79620 

1.80986 
1.82214 
1.88466 

1.84661 
1.86885 
1.86978 

1.88092 
1.89178 
1.90287 

1.91271 
1.92281 
1.98268 

1.94283 
1.96177 
1.96101 

1.97006 
1.97898 
1.98761 

1.99618 
2.00448 
2.01267 

2.02072 
2.02861 
2.08687 

2.04899 
2.05148 
2.06884 

6 



0.06247 
0.48844 
0.69929 

(184062 
0.94708 
1.08261 

.10886 
.16r>18 
.21882 

.26669 
.80968 
.84878 

.38469 
.41786 
.44867 

.47744 
.60448 
.62988 

.56888 
.57668 
.69819 

.61877 
.63848 
.66728 

.67526 
.69256 
.70920 

.72628 
.74069 
.75661 

.77004 
.78401 
.79764 

.81066 
.82840 
.88577 

.84780 
.86951 
.87091 

.88202 
.89285 ; 
.90841 

.91878 
.92381 
.98365 

.94828 
.96271 
.96198 

.97096 
.97980 
.98847 

1.99697 
2.00581 
2 0184P 

2.02161 
2.02989 
2.08714 

2.04474 
2.05222 
2.05967 

6 



0.12942 
0.51477 
0.71668 



6 



0.18741 
0.68969 
0.78148 



0.86262 0.86410 
0.96642 0.96656 
1.04019 1.04776 






.11089 
.17081 
.22884 

.27109 
.81870 
.86261 

.88812 
.42104 
.46164 

.48022! 
.60704 I 
.68229 

.55616 
.57879 
.60029 

.62078 
.64086 
.66907 

.67702 
.69425 
.71088 

.72680 
.74220 
.75708 

.77146 
.78688 
.79887 

.81196 
.82466 
.88699 

.84899 
.86066 
.87208 

.88811 
.89891 
.90446 

.91476 
.92480 
.98468 

.94424 
.96864 
.96284 

.97186 
.98068 
.98988 

1.99781 
2.00618 
2.01429 

2.02281 
2.08018 
2.08790 

2.04660 
2.06296 
2.06029 



.11688 
.17641 
.22880 

.27656 
.81774 
.86620 

.89168 
.42420 
.46468 

.48298 
.60968 
.68474 

66848 
.68099 
.60288 

.62278 
.64226 
.66090 

.67877 
.69594 
.71246 

.72886 
.74871 
.76854 

.77287 
.78676 
.80019 

.81824 
.82690 
.88820 

.85017 
.86181 
.87816 

.88420 
.89498 
.90660 

.91636 
.92579 
.98660 

.94619 
.95467 
.96875 

.97274 
.98166 
.99018 

1.99866 
2.00696 
2.01610 

2.02810 
2.08096 
2.08867 

2.04626 
2.06870 
2.06102 

8 



9 



0.2S866 
0.56807 
0.74672 

0.87638 
0.97452 
1.06617 

1.12817 
1.18195 
1.28871 

1.27996 
1.82175 
1.85987 

1.89491 i 
1.42788 ! 
1.46751 1 

1.48672 
1.61221 
1.68717 

1.66078! 
1.58817 
1.60447 , 

1.62476' 

1.64416 

1.66272 

1.68062 
1.69762 
1.71407 

1.72992 
1.74522 
1.76999 

1.77428 
1.78811 
1.80162 

1.81462 
1.82716 
1.88941 

1.86185: 

1.86296 

1.87427 

1.88629 
1.89604 ! 
1.90653: 

1.91678 

1.926781 

1.98667 

1.94618 1 
1.95649^ 
1.96466: 

1.97868 i 
1.98242! 
1.99104 

1.99949 
2.00778 
2.01591 

2.02889 
2.08178 j 
2.08948 1 

2.04700 
2.05444 
2.06175 

8 



TABLE ZXIV. 



Logarithms for Bectangvlar Prisms. 



Lw BL 





1 


2 


8 


4 


6 


6 


' 7 


8 


9 


60 
61 
6S 


2.06247 
2.06966 
2.07671 


2.06819 
2.07036 
2.07741 


2.06892 
2.07107 
2.07811 


2.06464 
2.07178 
2.07881 


2.06686 
2.07249 
2.07960 


2.06608 
2.07820 
2.08020 


2.06679 
2.07890 
2.08089 


2.06761 

'2.07461 

2.08169 


2.06822 
2.07681 
2.08228 


2.06894 
2.07601 
2.08297 


63 

: 61 

63 


2.08866 
2.09060 
2.09728 


2 08436 
2.09118 
2.09790 


2.08604 
2.09186 
2.09857 


2.08672 
2.09258 
2.09928 


2.08641 
2.09821 
2.09990 


2.08709 
2.09888 
2.10066 


2.08778 
2.09456 
2.10122 


2.08846 
2.09622 
2.10189 


2.08914 
2.09590 
2.10266 


2.08982 
2.0965G 
2.10321 


66 
67 
68 


2.10886 
2.11099 
2.11688 


2.10462 
2.11104 
2.11747 


2.10518 
2.11169 
2.11810 


2.10588 
2.11284 
2.11874 


2.10649 
2.11298 
2.11988 


2.10714 
2.11862 
2.12001 


2.10779 
2.11427 
2.12064 


2.10845 
2.11491 
2.12128 


2.10910 
2.11556 
2.121^1 


2.10975 
2.11619 
2.12254 


69 

n 


2.12317 
2.12942 
2.18658 


2.12380 
2.18004 
2.18619 


2.12448 
2.18066 
2.18680 


2.12506 
2.18128 
2.18741 


2.12668 
2.18189 
2.18802 


2.12680 
2.18261 
2.13868 


2.12698 
2.18812 
2.13928 


2.12756 
2.18374 
2.18984 


2.12818 
2.18486 
2.14044 


2.12880 
2.18497 
2.14105 


72 
78 
74 


2.14166 
2.14764 
2.16865 


2.14226 
2.14824 
2.16414 


2.14286 
2.14888 
2.16472 


2.14846 
2.14942 
2.16631 


2.14406 
2.16002 
2.16589 


2.14466 
2.16061 
2.16648 


2.14626 
2.15120 
2.16706 


2.14685 
2.15179 
2.15764 


2.14646 
2.16238 
2.16822 


2.14705 
2.16296 
2.16880 


75 
76 
77 


2.16988 
2.16518 
2.17081 


2.16996 
2.16670 
2.17187 


2.16064 
2.16627 
2.17194 


2.16111 
2.16684 
2.17260 


2.16169 
2.16741 
2.17806 


2.16227 
2.16798 
2.17862 


2.16284 
2.16865 
2.17418 


2.16842 
2.16912 
2.17474 


2.16399 
2.16968 
2.17680 


2.16456 
2.17026 
2.17586 


78 
79 

86 


2.17641 
2.18196 
2.18741 


2.17697 
2.18250 
2.18796 


2.17768 
2.18306 
2.18849 


2.17808 
2.18869 
2.18904 


2.17864 
2.18414 
2.18968 


2.17919 
2.18469 
2.19012 


2.17974 
2.18528 
2.19066 


2.18029 
2.18678 
2.19119 


2.18086 
2.18682 
2.19178 


2.18140 
2.18687 
2.19227 


81 
82 
8S 


2.19281 
2.19818 
2.20340 


2.19884 
2.19866 
2.20892 


2.19888 
2.19919 
2.20444 


2.19441 
2.19972 
2.20497 


2.19494 
2.20026 
2.20649 


2.19648 
2.20077 
2.20601 


2.19601 
2.20180 
2.20668 


2.19654 
2.20183 
2.20706 


2.19707 
2.20236 
2.20766 


2.19760 
2.20287 
2.20808 


81 
85 
86 


2.20860 
2.21874 
2.21882 


2.20912 
2.21426 
2.21982 


2.20968 
2.21476 
2.21983 


2.21016 
2.21627 
2.22083 


2.21066 
2.21678 
2.22088 


2.21118 
2.21629 
2.22184 


2.21169 
2.21679 
2.22184 


2.21220 
2.21780 
2.22284 


2.21272 
2.21781 
2.22284 


2.21328 
2.21831 
2.22834 


87 
88 
S9 


2.22884 
2.22880 
2.28871 


2.22484 
2.22980 
2.28420 


2.22484 
2.22979 
2.23468 


2.22688 
2.28028 
2.28617 


2.22588 
2.28077 
2.28666 


2.22688 
2.28126 
2.28614 


2.22682 
2.28176 
2.28668 


2.22782 
2.28224 
2.28711 


2.22781 
2.23278 
2.28760 


2.22831 
2.28322 
2.28808 


96 
91 
92 


2.23856 
2.24336 
2.24811 


2.28904 
2.24884 
2.24868 


2.23963 
2.24431 
2.24906 


2.24001 
2.24479 
2.24952 


2.24049 
2.24627 
2.24999 


2.24097 
2.24574 
2.26046 


2.24146 
2.24622 
2.26098 


2.24198' 
2.24669 
2.26140 


2.24241 
2.24716 
2.26187 


2.24288 
2.24764 
2.25284 


9;) 

95 


2.26280 
2.26746 
2.26204 


2.25827 
2.25791 
2.26250 


2.25874 
2.25837 
2.26296 


2.26420 
2.26888 
2.26841 


2.26467 
2.25129 
2.26887 


2.26518 
2.25976 
2.26432 


2.26660 
2.26021 
2.26478 


2.26606 
2.26067 
2.26628 


2.26662 
2.26118 
2.26569 


2.26699 
2.26169 
2.26614 


96 
97 
98 


2.26659 
2 27109 
2.27555 


2.26704 
2.27154 
2.27599 


2.26750 
2.27199 
2.27643 


2.26796 
2.17243 
2.1:7687 


2.26840 
2.27288 
2.27732 


2.26885 
2.27382 
2.27776 


2.26980 
2.27377 
2.27820 


2.26975 
2.27421 
2.27864 


2.27020 
2.27466 
2.27908 


2.27064 
2.27510 
2.27962 


99 
100 
101 


2.27996 
2.28432 
2.28864 


2 28089 
2.28476 
2.28<.K)7 


2 28083 
2.28519 
2.28950 


2.28127 
2.28662 
2.28998 


2.28171 
2.28606 
2.29086 


2.28214 
2.28649 
2.29079 


2.28268 
2.28692 
2.29121 


2.28802 
2.28785 
2.29164 


2.28846 
2.28778 
2.29207 


2.28889 
2.28821 
2.29249 


m 

106 
104 


2.29292 
2.297f6 
2.80135 


2.29336 
2.29758 
2.30177 


2.29877 
2.29800 
2.30219 


2.29420 
2.29842 
2.80260 


2.29462 
2.29884 
2.80802 


2.29504 
2.29926 
2.80844 


2.29647 
2.29968 
2.80386 


2.29689 
2.80010 
2.30427 


2.29631 
2.80062 
2.80468 


2.29674 
2.30094 
2.30610 


105 
106 
107 


2.80561 
2.30963 
2.81370 


2.80692 
2.81004 
2.31411 


2.80634 
2.31014 
2.31451 


2.30675 
2.31086 
2.81492 


2.80716 
2.81126 
2.81532 


2.80767 
2.81167 
2.81678 


2.80798 
2.81208 
2.81613 


2.80889 
2.81248 
2.81664 


2.80881 
2.81289 
2.81694 


2.30922 
2.31380 
2.31734 


108 
109 
110 


2.31774 
2.32175 
2.32571 


2.81816 
2.82214 
2.82611 


2.81856 
2.32254 
2.32650 


2.81896 
2.82294 
2.82690 


2.81986 
2.82834 
2.32729 


2.81976 
2.82878 
2.82768 


2.82016 
2.82418 
2.82808 


2.82066 
2.82463 
2.82847 


2.82096 
2.82492 
2.82886 


2.32186 
2.82682 
2.32926 


111 
112 
118 


2.829C4 
2.83354 
2.38740 


2.33003 
2.38893 
2.38778 


2.33042 
2.83481 
2.38817 


2.88082 
2.88470 
2.33855 


2.38121 
2.38609 
2.83898 


2.88169 
2.83647 
2.83932 


2.88198 
2.38686 
2.88970 


2.83237 
2.38624 
2.84008 


2.88276 
2.88668 
2.84046 


2.38316 
2.38701 
2.34084 


111 
115 
116 


2.84122 
2.84502 
2.84878 


2.34161 
2.84640 
2.34916 


2.34199 
2.84677 
2.84953 


2.84237 
2.84616 
2.84990 


2.84275 
2.84658 
2.86027 


2.84818 
2.34690 
2.86065 


2.84860 
2.84728 
2.86102 


2.34888 
2.84766 
2.85139 


2.84426 
2.84803 
2.36176 


2.34464 
2.34840 
2.36218 


117 
118 
119 


2.85261 
2.85620 
2.86987 


2 85288 
2.36657 
2.86028 


2.35825 
2.85694 
2.86060 


2.86862 
2.86780 
2.86096 


2.85899 
2.35767 
2.86182 


2.86436 
2.36804 
2.86169 


2.36478 
2.86840 
2.86206 


2.86610 
2.86877 
2.86241 


2.86647 
2.86914 
2.86278 


2.36588 
2.86960 
2.86814 


H.«]L 





1 


2 


8 


4 


6 


6 


7 


6 


9 
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TABLE XXV. 



Logarithms of Eighth Farts of Square Friams. 



son. 

1 

2 
8 







1 


2 


8 


4 


son. 

1 i 

2 


—1.666 
0.267 
0.619 


6468 

6068 
7891 


—1.748 
0.809 
0.648 


3816 
9866 
2698 


—1.828 
0.360 
0.676 


9090 
8916 
8461 


—1.898 
0.889 
0.702 


4827 
0012 
5744 


—1.967 
0.426 
0.728 


8022 
9698 
6040 


4 
5 
6 


0.869 
1.068 
1.221 


6664 
4873 
8496 


0.891 
1.080 
1.286 


1141 
6878 
2072 


0.912 
1.097 
1.250 


0460 
5628 
8297 


0.982 
1.114 
1.264 


4884 
0970 
2278 


0.952 
1.180 
1.277 


4516 
8388 
9070 


4 
5 

6 ; 


8 
9 


1.355 
1.471 
1.674 


7426 
7268 
0813 


1.868 
1.482 
1.683 


0686 
6168 
6296 


1.880 
1.493 
1.598 


2112 
1786 
1221 


1.892 
1^8 
1.602 


1921 
7022 
6126 


1.404 
1.614 
1.611 


0106 
1063 
8018 


7 i 

8 

9 


10 
11 
12 


1.666 
1.748 
1.823 


6468 
8816 
9090 


1.674 
1.766 
1.881 


1896 
1924 
1170 


1.682 
1.768 
1.838 


7469 
9826 
2668 


1.691 
1.771 
1.846 


2208 
7028 
8566 


1.699 
1.779 
1.862 


6182 
8662 
8897 


16 
11 
12 


18 
14 
la 


1.898 
1.957 
2.017 


4827 
8022 
7801 


1.900 
1.968 
2.028 


0890 
9846 
4994 


1.906 
1.970 
2.029 


6948 
1281 
2886 


1.918 
1.976 
2.084 


2495 
2184 
9291 


1.919 
1.982 
2.040 


7657 
2712 
6866 


18 
14 
15 


16 
U 

18 


2.073 
2.126 
2.176 


7879 
4481 
0918 


2.079 
2.181 
2.180 


1998 
6385 
9026 


2.084 
2.186 
2.186 


5768 
6082 
6895 


2.089 
2.141 
2.190 


9227 
6879 
4494 


2.096 
2.146 
2.196 


2366 
6468 
1826 


16 
17 

18 


19 
20 
21 


2.223 
2.267 
2.809 


0544 

6058 
9856 


2.227 
2.271 
2.814 


6142 
9891 
1117 


2.282 
2.276 
2.818 


1496 
2480 
2178 


2.286 
2.280 
2.822 


6607 
5874 
8061 


2.241 
2.284 
2.826 


1604 
8074 
8748 


19 
29 
21 


22 
28 

24 


2.860 
2.889 
2.426 


8915 
0012 
9698 


2.364 
2.892 
2.429 


8818 
7708 
6811 


2.858 
2.896 
2.483 


2528 
5219 
1776 


2.862 
2.400 
2.436 


1662 
2681 
7688 


2.866 
2.408 
2.440 


0417 
9780 
8266 


22 

28 . 
24 


25 
26 
27 


2.461 
2.496 
2.628 


4266 
4980 
2788 


2.464 
2.498 
2.581 


8988 
8278 
4853 


2.468 
2.602 
2.634 


8478 
1484 
6846 


2.471 
2.605 
2.587 


7874 
4680 
8719 


2.475 
2.508 
2.641 


2184 
7546 
0478 


25 
26 
27 1 


28 
29 
80 


2.569 
2.590 
2.619 


8624 
8424 
7891 


2.662 
2.598 
2.622 


9587 
8326 
6792 


2.566 
2.696 
2.626 


0449 
8122 
6004 


2.669 
2.599 
2.628 


1186 
2814 
4818 


2.672 
2.602 
2.681 


1824 
2418 
2986 


28 1 

29 

89 


81 
82 
88 


2.648 
2.675 
2.702 


2693 
8461 
6744 


2.661 
2.678 
2.706 


0666 
6666 
2024 


2.668 
2.681 
2.707 


8667 
2584 
8222 


2.656 
2.688 
2.710 


6847 
9516 
4847 


2.659 
2.686 
2.718 


4056 
6868 
0892 


81 
82 
88 ! 


84 
85 
86 


2.728 
2.763 
2.778 


6040 
6826 
1618 


2.731 
2.756 
2.780 


0661 
1606 
6607 


2.783 
2.758 
2.782 


6986 
6819 
9633 


2.786 
2.761 
2.785 


1848 
0960 
8597 


2.788 
2.768 
2.787 


6688 
6631 
7488 


84 
85 
86 


87 
88 
39 


2.801 
2.826 
2.847 


9496 
1138 
6767 


2.804 
2.827 
2.849 


2942 
8964 
8996 


2.806 
2.829 
2.852 


6824 
6780 
1182 


2.808 
2.881 
2.854 


9641 
9489 
3815 


2.811 
2.884 
2.866 


2894 
2U89 
6886 


87 

88 
89 


40 
41 
42 


2.869 
2.891 
2.912 


6664 
1141 
0460 


2.871 
2.893 
2.914 


8849 
2801 
1108 


2.878 
2.896 
2.916 


9986 
8408 
1712 


2.876 
2.897 
2.918 


1666 
4462 
2270 


2.878 
2.899 
2.920 


8092 
6469 
2778 


49 1 
41 
42 ' 


48 
44 
45 


2.982 
2.952 
2.971 


4884 
4515 
9713 


2.934 
2.964 
2.978 


6010 
4284 
8992 


2.986 
2.966 
2.976 


6187 
8908 
8282 


2.988 
2.958 
2.977 


6222 
8686 
7428 


2.940 
2.960 
2.979 


6269 
8124 
6581 


48 
44 : 

45 

1 


46 
47 

48 


2.991 
3.009 
8.028 


0G21 
7440 
0301 


2.992 
8.011 
8.029 


9483 

6874 
8381 


2.994 
8.018 
3.081 


8804 
4818 
6387 


2.996 
8.015 
8.088 


7082 
2676 
4899 


2.998 
8.017 
8.086 


5828 
1048 
2876 


46 
47 

48 


49 
50 
51 


8.046 
8.068 
8.080 


9868 
4878 
6878 


3.047 
3.066 
3.082 


7109 
2211 
3868 


8.049 
8.066 
8.084 


4777 
9556 
0868 


8.051 
8.068 
8.085 


2413 
6880 
7810 


8.068 
8.070 
3.087 


0016 
4078 
4726 


49 
59 

51 


52 
58 
54 


8.097 
8.114 
8.180 


6528 
0970 
3838 


3.099 
8.116 
3.181 


2218 
7368 
9893 


8.100 
8.117 
8.138 


8873 
8707 
5458 


8.102 
8.119 
8.186 


6508 
0017 
1464 


8.104 
8.120 
8.186 


2106 
6298 
7428 


54 


55 

56 
57 


8.146 
8.161 
8.177 


2707 
9218 
2969 


8.147 
8.163 
8.178 


8498 
4716 
8187 


8.149 
3.166 
8.180 


4266 
0187 
8881 


8.150 
8.166 
8.181 


9968 
6688 
8560 


8.152 
8.168 
8.188 


6666 
1056 
8695 


57 


58 
59 
69 

BUS. 


8.192 
8.207 
8.221 


4080 
2492 
8496 


3.198 
8.208 
3.223 


8978 
7208 
2960 


8.196 
8.210 
8.224 


8981 
1901 
7402 


8.196 
8.211 
8.226 


8888 
6644 
1808 


8.198 
8.218 
8.227 


8711 
1191 
6198 


58 
59 

61 

Kftj 





1 


2 


8 


4 



:^64 




TABLE XZV. 




Logs 


ixithmB of Eighth Parts of Square Prisms. 


Bun 

1 

8 


6 


6 


7 


6 


9 


8UU. 

1 
2 
3 


0.017 
0.461 
0.768 


7802 
4266 
6826 


0.078 
0.496 
0.778 


7879 
4980 
1613 


0.126 4481 
0.628 2788 
0.801 9496 


0.176 
0.669 
0.825 


0918 
8624 
1188 


0.223 0544 
0.690 8424 
0.847 6757 


4 
5 
6 


0.971 
1.146 
1.291 


9718 
2707 
3788 


0.991 
1.16T 
1.804 


0621 
9218 
6849 


1.009 7440 
1.177 2969 
1.817 6967 


1.028 
1.192 
1.380 


0801 
4030 
5639 


1.046 9868 
1.207 2492 
1.843 2451 


4 
5 
6 


1 
8 
9 


1.416 
1.624 
1.620 


6698 
8844 
9934 


1.427 
1.584 
1.680 


1727 
6426 
0890 


1.438 6281 
1.644 6852 
1.689 0899 


1.449 
1.654 
1.647 


7360 
6122 
9988 


1.460 8002 
1.564 3268 
1.656 8166 


7 

2 : 

9 


10 
11 
li 


1.707 
1.786 
1.869 


9262 
9428 
8666 


1.716 
1.794 
1.866 


1679 
4623 
2873 


1.724 8186 
1.801 9180 
1.878 1687 


1.782 
1.809 
1.879 


3938 
3105 
9664 


1.740 3990 
1.816 6402 
1.886 7258 


10 1 

11 

12 


18 
14 
15 


1.926 
1.988 
2.046 


2188 
2824 
2102 


1.982 
1.994 
2.061 


6239 
2520 
7967 


1.938 9878 
2.000 1823 
2.067 8466 


1.945 
2.006 
2.062 


8046 
0680 
8601 


1.961 6760 
2.011 9171 
2.068 8417 


18 
14 
15 ' 


16 

n 

18 


2.100 
2.161 
2.199 


6168 
6211 
8896 


2.106 
2.166 
2.204 


7622 
6708 
6781 


2.110 9801 
2.161 4938 
2.209 2307 


2.116 
2.166 
2.218 


1669 
8867 
8629 


2.121 8201 
2.171 2524 
2.218 4699 


16 
17 

18 


19 
21 


2.246 
2.289 
2.830 


6163 
0636 
4240 


2.260 
2.298 
2.384 


0688 
2807 
4688 


2.264 4780 
2.297 4870 
2.388 4666 


2.258 
2.301 
2.342 


8766 
6728 
4602 


2.268 2526 
2.805 8392 
2.346 4861 


19 
20 , 
21 


28 

24 


2.869 
2.407 
2.448 


9113 
6816 
8791 


2.873 
2.411 
2.447 


7682 
8705 
4170 


2.377 5976 
2.415 0486 
2.450 9401 


2.381 
2.418 
2.454 


4166 
7006 
4500 


2.886 2165 
2.422 3420 
2.457 9454 


22 1 
28 ' 
24 < 


25 
26 

27 


2.478 
2.612 
2.644 


6271 
0888 
2119 


2.482 
2.516 
2.547 


0266 
3094 
3648 


2.486 4119 
2.518 6692 
2.550 5059 


2.488 
2.521 
2.653 


7862 
8165 
6866 


2.492 1456 
2.526 0513 
2.556 7547 


25 ! 

26 

27 


28 
29 
80 


2.676 
2.606 
2.684 


2363 
1908 
1466 


2.678 
2.608 
2.686 


2781 
1301 
9891 


2.681 8101 
2.611 0592 
2.639 8280 


2.584 
2.618 
2.642 


8812 
9792 
6475 


2.587 3416 
2.616 8891 
2.645 4636 


28 : 

29 i 
80 


81 
82 
88 


2.662 
2.689 
2.716 


1674 
3183 
6867 


2.664 
2.691 
2.718 


9201 
9819 
2261 


2.667 6649 
2.694 6421 
2.720 8057 


2.670 
2.697 
2.728 


4008 
2939 
8793 


2.673 1278 
2.699 9888 
2.725 9459 


81 
82 
88 


84 
85 
86 


2.741 
2.766 
2.790 


1847 
0029 
1317 


2.748 
2.768 
2.792 


6987 
4464 
6087 


2.746 2061 
2.770 8880 
2.794 8782 


2.748 
2.778 
2.797 


7060 
8124 
2419 


2.761 1976 
2.775 7849 
2.799 5990 


84 
85 
86 


87 
38 
89 


2.818 
2.836 
2 868 


6090 
4678 
7406 


2.816 
2.838 
2.860 


9222 

7207 
9866 


2.818 2292 
2.840 9682 
2.868 1271 


2.820 
2.848 
2.865 


6298 
2098 
8126 


2.822 8249 
2.845 4458 
2.867 4923 


87 

38 
89 


40 
41 
42 


2.880 
2.901 
2.922 


4663 
6426 
3242 


2.882 
2.903 
2.924 


6986 
7828 
8656 


2.884 7868 
2.905 8186 
2.926 4021 


2.886 
2.907 
2.928 


8668 
8986 
4887 


2.888 9928 
2.909 9741 
2.930 4610 


40 
41 
42 


48 
44 
45 


2.942 
2.962 
2.981 


6249 
2661 
6690 


2.944 
2.964 
2.988 


6192 
2168 
4761 


2.946 6092 
2.966 1614 
2.986 8789 


2.948 
2.968 
2.987 


4946 
1022 
2774 


2.950 4754 
2.970 08<.»0 
2.989 1716 


48 
44 
45 


46 
47 

48 


8.000 
8.018 
8.087 


4614 
9834 
0279 


8.002 
8.020 
8.088 


8178 
7689 
8188 


8.004 1794 
8.022 6880 
3.040 6023 


3.006 
8.024 
3.042 


0880 
4086 
3865 


8.007 8027 
3.026 2186 
3.044 1638 


46 
47 

48 


49 
50 
51 


3.064 
8.072 
8.089 


7666 
1286 
1696 


8.066 
8.078 
8.090 


6085 
8466 
8468 


3.068 2589 
8.075 6616 
8.092 5276 


8.060 
3.077 
8.094 


0062 
2784 
2056 


3.061 7464 
3.078 9822 
8.095 8805 


49 
50 
51 


52 

58 
54 


3.106 
8.122 
3.188 


8643 
2662 
8406 


3.107 
3.123 
3.189 


6186 
8746 
9826 


8.109 1666 
3.126 4943 
8.141 5219 


8.110 
8.127 
8.148 


8162 
1118 
1085 


8.112 4575 
8.128 7228 
8.144 6908 


52 
53 
54 


55 
56 
57 


3.164 
8.169 
8.184 


1317 
6421 
8816 


8.166 
8.171 
3.186 


6978 
1792 
3912 


8.167 2578 
8.172 7124 
8.187 8986 


8.168 
8.174 
3.189 


8146 
2430 
4083 


3.160 8695 
8.175 7698 
3.190 9029 


55 
56 
57 


58 
59 
60 

sun. 


3.199 
8.214 
8.229 


8680 
6790 
0670 


8.201 
8.216 
8.230 


8426 
0892 
4924 


3.202 8288 
8.217 4945 
8.231 9230 


3.204 
8.218 
3.238 


8018 
9476 
3640 


3.206 7780 
8.220 4010 
8.284 7804 


58 
59 
60 

8UU. 


6 


6 


7 


6 


9 



255 



TABLE XXV. 




Logarithms of Eighth Farts of Square Pn 


[sms. 


1 ~ — 

mi 

61 
62 
68 





1 


2 


8 


4 


NHL 

61 
62 
SS 


8.286 
8.260 
8.264 


2072 
8297 
2278 


8.287 
8.251 
8.265 


6292 
7294 
6054 


8.289 
8.268 
8.266 


0491 
1271 
9816 


8.240 
8.254 
8.268 


4669 
5215 
8588 


8.241 
8.255 
8.209 


8826 
9168 
7258 


64 
65 
66 


8.277 
8.291 
8.804 


9070 
8788 
6849 


3.279 
3.292 
8.806 


2680 
7078 
9486 


8.280 
8.294 
8.807 


6171 
0406 
2627 


8.281 9691 
8.295 ^5785 
8.808 5780 


8.288 
8.296 
8.809 


8170 
7025 
8885 


64 
65 

66 

1 


67 
68 
69 


8.817 
8.880 
8.843 


6957 
5639 
2451 


8.818 
8.831 
8.844 


9916 
8401 
5028 


8.820 
8.888 
8.845 


2855 
1146 
7579 


8.821 
8.884 
8.847 


5756 
8874 
0128 


8.822 
8.885 
8.848 


8661 
6585 
2659 


67 

68 

69, 


70 
71 
72 


8.856 
8.368 
8.880 


7426 
0636 
2112 


8.356 
8.369 
8.881 


9814 
2854 
4166 


8.858 
8.370 
8.882 


2205 
6057 
6208 


8.859 
8.871 
8.888 


4560 
7268 
8226 


8.860 
8.872 
8.885 


6919 
9488 
0288 


70 
71 
72 


73 
74 

75 


8.892 
8.404 
8.415 


1921 
0105 
6698 


8.398 
3.405 
8.416 


8804 
1828 
8268 


8.894 
8.406 
8.417 


5690 
8545 
9812 


8.895 
8.407 
3.419 


7544 
5235 
1869 


8.896 
8.408 
8.420 


9888 
6927 
2892 


7S 
74 

75 

1 


76 
77 

78 


8.427 
8.488 
8.449 


1727 
5281 
7860 


8.428 
8.489 
8.450 


8162 
6547 
8478 


8.429 
3.440 
3.461 


4567 
7816 
9698 


8.480 
8.441 
8.458 


5958 
9056 
0698 


8.481 
8.448 
8.454 


7886 
0282 
1785 


76 

77 
78 


79 
80 

81 


8.460 
8.471 
8.482 


8002 
7258 
5168 


8.461 
8.472 
8.488 


8990 
8113 
6878 


8.462 
3.478 
8.484 


9966 
8955 
6585 


8.464 
3.474 
8.486 


0930 
9778 
7271 


8.465 
8.476 
8.486 


1880 
0589 
7945 


79 

89 
8t 


82 
8S 
84 


3.498 
8.508 
8.514 


1785 
7022 
1068 


8.494 
8.604 
8.616 


2825 
7480 
1884 


8.495 
8.506 
8.516 


2908 
7928 
1708 


8.496 
8.606 
3.517 


8456 
8864 
2012 


8.497 
8.507 
8.618 


4010 
8788 
2809 


82 
8S 
84 


85 
86 
87 


8.624 
8.584 
8.544 


3844 
5426 
5852 


3.525 
8.536 
3.545 


4060 
5628 
5829 


8.626 
8.686 
8.546 


4258 
6609 
5797 


8.527 
3.587 
8.547 


4448 
5678 
5747 


8.628 
8.588 
8.548 


4616 
5787 
5688 


85 
86 

87 


88 
89 
90 


8.554 
8.564 
8.574 


5122 
3268 
0813 


3.555 
3.565 
8.574 


4988 
8016 
9960 


8.556 
8.666 
8.575 


4884 
2760 
9699 


8.557 
8.667 
8.576 


4676 
2487 
9216 


8.558 
8.568 
8.677 


4506 
2217 
8884 


88 
89 
90 


91 
92 
96 


8.588 
8.598 
8.602 


6295 
1221 
5125 


8.584 
8.694 
8.603 


5884 
0668 
4458 


8.585 
8.596 
8.604 


5868 
0077 
8784 


8.586 
8.595 
8.605 


4888 
9501 
8098 


8.587 
8.596 
8.606 


4882 
8906 
2405 


91 
92 
96 


94 
95 
96 


8.611 
8.620 
8.680 


8018 
9934 
0890 


3.612 
8.621 
3.630 


7256 
9071 
9930 


8.618 
8.622 
3.631 


6484 
8200 
8961 


8.614 
8.628 
8.632 


6698 
7319 
7988 


8.615 
8.624 
8.688 


4908 
6480 
7007 


94 . 

95 

96 


97 

98 
99 


8.689 
8.647 
8.656 


0899 
9988 
8166 


8.639 
3.648 
8.667 


9842 
8848 
6984 


8.640 
8.649 
3.658 


8788 
7689 
5695 


8.641 
8.650 
8.659 


7715 
6632 
4446 


8.642 
8.661 
8.660 


6648 
5368 
8189 


97 

98 


ilOO 
101 
102 


8.665 
8.674 
8.682 


5468 
1895 
7469 


8.666 
3.676 
8.683 


4141 

0484 
6981 


8.667 
3.676 
3.684 


2820 
9075 
4477 


8.668 
8.676 
8.685 


1482 
7649 
2974 


8.669 
8.677 
8.686 


0186 
6225 
1468 


160 ; 

101 

102 


lOS 
104 
105 


8.691 
8.699 
8.707 


2208 
6132 
9252 


8.692 
8.700 
8.708 


0640 
4476 
7614 


8.692 
3.701 
8.709 


9060 
2821 
6778 


8.693 
8.702 
8.710 


7471 
1160 
4030 


8.694 
8.702 
8.711 


6877 
9472 
2275 


108 
104 
105 


106 
107 
108 


8716 
8.724 
8.782 


1579 
8135 
8988 


8.716 

8.726 

' 8.733 


9769 
1262 
1978 


8.717 
3.726 
8.784 


7958 
9861 
0009 


8.718 
8.726 
8.734 


6129 
7460 
8080 


8.719 
8.727 
8.785 


4299 
5551 
6045 


108. 
107 . 
108 


109 
110 
111 


8.740 
3.748 
8.756 


8990 
3315 
1924 


8.741 
8.749 
8.766 


1957 
1208 
9744 


8.741 
8.749 
8.757 


9918 
9094 
7557 


8.742 
8.760 
8.768 


7864 
6974 
6364 


8.748 
8.751 
8.759 


5811 
4847 
8165 


109 
110 
HI 


112 
118 
114 


8.768 
8.771 
8.779 


9825 
7028 
3562 


8.764 
8.772 
8.780 


7578 
4718 
1178 


3.765 
3.773 
3.780 


5822 
2392 
8787 


8.766 
8.774 
8.781 


8067 
0067 
6887 


8.767 
8.774 
8.782 


0786 

7724 
8981 


112 

lis 

114 


115 
116 
117 


8.786 
8.794 
8.801 


9423 
4623 
9180 


8.787 
3.796 
8.802 


6970 
2106 
6602 


8.788 
3.796 
8.808 


4512 
9685 
4018 


8.789 
8.796 
8.804 


2048 
7054 
1421 


8.789 
8.797 
8.804 


9578 
4524 
8826 


tl5 
116 
tl7 


118 
119 
120 

BUI8. 


8.809 
8.816 
8.823 


8105 
6402 
90.90 


8.810 
8.817 
8.824 


0462 
8696 
6821 


8.810 
8.818 
8.826 


7814 
0985 
8554 


8.811 
8.818 
8.826 


5160 
8274 
0774 


8 812 
8.819 
8.826 


2494 
5561 
7996 


118 
119 
121 

8m 





1 


2 


8 


4 
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TABLE XZV. 




Logarithms of Eighth Farts of Square Prisms. 


sin. 

61 
62 
68 


6 


6 


7 


8 


9 


KUIS. 

61 
62 
68 


8.248 
8.267 
3.271 


2960 
8065 
0931 


8.244 
8.258 
8.272 


7076 
6948 
4612 


8.246 
8.260 
8.273 


1168 
0809 
8261 


8.247 
8.261 
8.275 


5240 
4661 
1869 


3.248 
8.262 
8.276 


9267 
8472 
6480 


64 
65 
66 


8.284 
8.2d8 
8.811 


6653 
0295 
1900 


3.286 
8.299 
3.312 


0116 
3647 
4947 


3.287 
8.300 
3.313 


3638 
6770 
7977 


3.288 
3.801 
3.815 


6968 
9974 
0988 


8.290 
8.303 
8.316 


0346 
8171 
8982 


64 
65 
66 


67 
68 
69 


3.824 
8.886 
8.849 


1538 
9278 
5165 


3.325 
8 888 
8.860 


4398 
1954 
7654 


3.826 
3.339 
8.362 


7229 
4694 
0127 


8.328 
8.340 
3.853 


0068 
7287 
2568 


8 829 
8.341 
8.854 


2860 
9842 
6008 


67 
68 
69 


3? 

72 


8.861 
8.874 
8.886 


9242 
1679 
2225 


3.863 
3.376 
3.887 


1549 
3727 
4201 


3.864 
8.376 
8.888 


3859 
6843 
6144 


3.865 
8.877 
3.889 


6184 
7960 
8091 


8.366 
8.879 
8.891 


8893 
0044 
0018 


70 
71 

72 


78 
74 
75 


8.898 
8.409 
8.421 


1207 
8587 
4394 


8.899 
8.411 
8.422 


3016 
0234 
5898 


8.400 
8.412 
8.428 


4810 
1874 
7372 


8.401 
8.418 
8.424 


6690 
8501 
8849 


8.402 
8.414 
8.426 


8856 
5104 
0296 


78 
74 
75 


76 

77 
78 


.8.482 

8.444 

• 8.465 


8691 
1494 
2850 


8.484 
3.445 
3.456 


0083 
2694 
8918 


8.485 
8.446 
3.467 


1869 
3880 
4969 


8.436 
8.447 
8.458 


2692 
6053 
6986 


8.487 
3.448 
3.459 


8986 
6213 
7000 


76 
77 

78 


79 
80 

81 


8.466 
8.477 
8.487 


2808 
1886 
8620 


8.467 
3.478 
3.488 


3728 
2158 
9271 


3.468 
8.479 
8.489 


4626 
2931 
9908 


8.469 
8.480 
8.491 


6526 
8692 
0634 


3.470 
8.481 
8.492 


6898 
4426 
1140 


79 
80 

81 


82 
83 
84 


8.498 
8.608 
8.519 


4589 
9188 
2596 


3.499 
8.609 
8.520 


5070 
9588 
2870 


8.600 
8.610 
8.621 


6676 
9971 
8183 


8.501 
8.512 
3.522 


6069 
0843 ' 
8386 


3.502 
8.518 
3.628 


6551 
0697 
8614 


82 
88 
84 


85 
86 

87 


8.529 
8.539 
8.549 


4785 
5779 
6628 


8.580 
3.540 
3.560 


4943 
6822 
5548 


3.681 
8.541 
8.661 


5088 
6842 
6452 


3.532 
8.542 
8.562 


6218 
5852 
6866 


8.688 
3.648 
8.563 


6831 
6868 
5288 


85 
86 
87 


88 
89 
90 


3.559 
8.569 
8.578 


4326 
1925 
8481 


3.660 
8.570 
8.679 


4186 
1622 
8081 


8.661 
8.671 
8.580 


8936 
1309 
7608 


8.562 
3.572 
3.681 


3726 
0987 
7176 


8.563 
3.673 
3.582 


8493 
0666 
6740 


88 
89 
90 


91 
92 
93 


8.588 
8.697 
8.607 


8883 
8301 
1697 


8.689 
8.698 
8.608 


8378 
7686 
0979 


3.690 
8.599 
8.609 


2844 
7056 
0268 


3.691 
3.600 
8.609 


2816 
6418 
9518 


3.592 
3.601 
8.610 


1768 
5776 
8772 


91 
92 
93 


94 
95 
96 


8.616 
8.625 
8.684 


4099 
5532 
6012 


8.617 
8.626 
8.635 


8286 
4626 
6009 


8.618 
8.627 
8.686 


2459 
8700 
8996 


8.619 
3.628 
8.687 


1638 
2775 
2966 


8.620 
8.629 
3.638 


0788 
1888 
1986 


94 
95 
96 


97 

98 
99 


8.648 
8.652 
8.661 


5553 

4185 
1925 


3.644 
3.653 
8.662 


4455 
8004 • 
0653 


8.646 
3.664 
8.662 


8858 
1804 
9368 


8.646 
8.655 
8.663 


2248 
0606 
8074 


3.647 
8.656 
3.664 


1119 
9890 
6773 


97 
98 
99 


100 
101 
102 


8.669 
8.678 
8.686 


8782 
4784 
9986 


8.670 
8.679 
8.687 


7421 
8384 
8410 


8.671 
8.680 
8.688 


6060 
1882 
6867 


8.672 
8.681 
3.689 


4678 
0421 
5826 


3.678 
8.681 
3.690 


3288 
8949 
3769 


100 
101 
102 


103 
104 
105 


8.695 
8.708 
8.712 


4270 
7787 
0509 


8.696 
8.704 
8.712 


2655 
6095 
8744 


3.697 
8.706 
3.713 


1087 
4894 
6968 


8.697 
8.706 
8.714 


9418 
2687 
6176 


3.698 
3.707 
8.715 


7772 
0973 
3880 


108 
104 
105 


106 
107 
108 


8.720 
8.728 
8.736 


2468 
8635 
4061 


8.72T 
8.729 
3.787 


0608 
1705 
2062 


8.721 
8.729 
8.738 


8749 
9776 
0066 


8.722 
8.730 
3.788 


6890 
7839 
8048 


8.728 
8.781 
8.739 


6016 
5888 
6020 


106 
107 
108 


109 
110 
111 


8.744 
8.762 
8.760 


8744 
2705 
0959 


8.745 
8.768 
8.760 


1677 
0565 
8746 


8.745 
3.763 
8.761 


9596 
8416 
6627 


8.746 
8.754 
8.762 


7509 
6258 
4803 


8.747 
8.765 
8.768 


5416 
4090 
2063 


109 
110 
111 


112 
113 
114 


8.767 
8.775 
8.783 


8612 
5876 
1572 


3.768 
8.776 
8.783 


6283 
3080 
9167 


8.769 
3.777 
3.784 


8943 
0671 
6729 


8.770 
8.777 
8.786 


1647 
8306 
4302 


8.770 
8.778 
3.786 


9345 
6940 
1862 


112 
113 
114 


115 
116 
117 


8.790 
8.798 
8.805 


7101 
1982 
6218 


8.791 
8.798 
8.806 


4619 
9483 
8612 


8.792 
8.799 
8.807 


2180 
6879 
0992 


8.792 
8.800 
3.807 


9636 
4318 
8866 


8.798 
8.801 
3.808 


7129 
1762 
5738 


115 
116 
117 


118 
119 
120 


8.812 
3.820 
3.827 


9828 
2823 
6206 


8.818 
8.821 
8.828 


7157 
0089 
2409 


3.814 
3.821 
3.828 


4474 
7846 
9607 


3.815 
8.822 
3.829 


1791 
4597 
6800 


8.816 
8.828 
8.830 


9097 
1846 
8988 


118 
119 
120 

8UI8. 


6 

• 


6 


7 


8 


9 



E 
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LOGARITHMS OF NUMBERS 



FBOM 1 TO 10,000. 



JS^ote. The index of the logarithm of every integer 
number consisting of only one figure is 0, of two figures 
1 , of three figures 2, of four figures 3 ; being always a 
unit less than the number of figures contained in the 
integer number. In this table, as is generally the case, 
the index to the logarithm of every number above 100 is 
omitted ; yet in the operation must be prefixed according 
to this remark; so the logarithm of 700 is 2.84510, and 
of 7000 is 3,84510, and so of the rest. 



No. 


Log. 


No. 


Log. 


No. 


Log. 


No. 


Log. 


No. 


Log. 


1 


0.00000 


21 


1.32222 


41 


1.61278 


61 


1.78533 


81 


1.90849 


2 


0.30103 


22 


1.34242 


42 


1.62325 


62 


1.79239 


82 


1.91381 


3 


0.47712 


23 


1.36173 


43 


1.63347 


63 


1.79934 


83 


1.91908 


4 


0.60206 


24 


1.38021 


44 


1.64345 


64 


1.80618 


84 


1.92428 


5 


0.69897 


25 


1.39794 


45 


1.65321 


65 


1.81291 


85 


1.92942 


6 


0.77815 


26 


1.41497 


46 


1.66276 


66 


1.81954 


86 


1.93450 


7 


0.84510 


27 


1.43136 


47 


1.67210 


67 


1.82607 


87 


1.93952 


8 


0.90309 


28 


1.44716 


48 


1.68124 


68 


1.83251 


88 


1.94448 


9 


0.95424 


29 


1.46240 


49 


1.69020 


69 


1.83885 


89 


1.94939 


10 


1.00000 


30 


1.47712 


50 


1.69897 


70 


1.84510 


90 


1.95424 


11 


1.04139 


31 


1.49136 


51 


1.70757 


71 


1.85126 


91 


1.95904 


12 


1.07918 


32 


1.50515 


52 


1.71600 


72 


1.85733 


92 


1 96379 


13 


1.11394 


33 


1.51851 


53 


1.72428 


73 


1.86332 


93 


1.96848 


14 


1.14613 


34 


1.53148 


54 


1.73239 


74 


1.86923 


94 


1.97313 


15 


1.17609 


35 


1.54407 


5S 


1.74036 


75 


1.87506 


95 


1.97772 


16 


1.20412 


36 


1.55630 


56 


1.74819 


76 


1.88081 


96 


1.98227 


17 


1.23045 


37 


1.56820 


57 


1.75587 


77 


1.88649 


97 


1.98677 


18 


1.25527 


38 


1.57978 


58 


1.76343 


78 


1.89209 


98 


1.99123 


19 


1.27875 


39 


1.59106 


59 


1.77085 


79 


1.89763 


99 


1.99564 


20 


1.30103 


40 


1.60206 


60 


1.77815 


80 


1.90309 


100 


2.00000 
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TA] 


JUVXXVL 


LogaritluDB of Numbers firom 1 to 10,000. 


No. 
100 





1 


2 


3 


4 , 
00173 


5 


6 


7 


8 


9 


00000 


00043 


00087 


00130 


00217 


00260 


00303 


00346 


00389 


101 


00432 


00475 


00518 


005«1 


00604 


00647 


00689 


00732 


00775 


00817 


102 


00860 


00903 


00945 


00988 


01030 


01072 


01115 


01157 


01199 


01242 


103 


01284 


01326 


01368 


01410 


01452 


01494 


01536 


01578 


01620 


01662 


104 


01703 


01745 


01787 


01828 


01870 


01912 


01953 


019^5 


02036 


02078 


105 


02119 


02160 


02202 


02243 


02284 


02325 


02366 


02407 


02449 


02490 


106 


02531 


02572 


02612 


02653 


02694 


02735 


02776 


02816 


02857 


02898 


107 


02938 


02979 


03019 


03060 


03100 


03141 


03181 


03222 


03262 


03302 


108 


03342 


03383 


03423 


03463 


03503 


03543 


03583 


03623 


03663 


03703 


109 
110 


03743 


03782 
04179 


03822 


03862 


03902 
04297 


03941 
04336 


03981 
04376 


04021 
04415 


04060 
04454 


04100 
044d3 


^4139 


04218 04258 


111 


04532 


04571 


04610 


04650 


04689 


04727 


04766 


04805 


04844 


04883 


112 


04922 


04961 


04999 


05038 


05077 


05115 


05154 


05192 


05231 


05269 


113 


05308 


05346 


05385 


05423 


05461 


05500 


05538 


05576 


05614 


05652 


114 


05690 


05729 


05767 


05805 


05843 


05881 


05918 


05956 


05994 


06032 


115 


06070 


06108 


06145 


06183 


06221 


06258 


065:96 


06333 


06371 


06408 


116 


06446 


06483 


06521 


06558 


06595 


06633 


06670 


06707 


06744 


06781 


117 


06819 


06856 


06893 


06930 


06967 


07004 


07041 


07078 


07115 


07151 


118 


07188 


07225 


07262 


07298 


07335 


07372 


07408 


07445 


07482 


07518 


119 
120 


07555 
07918 


07591 
07954 


07628 
07990 


07664 
08027 


07700 
08063 


07737 
08099 


07773 


07809 
08171 


07846 
08207 


07882 
08243 


08135 


121 


08279 


08314 


08350 


08386 


08422 


08458 


08493 


08529 


08565 


08600 


122 


08636 


08672 


08707 


08743 


08778 


08814 


08849 


08884 


08920 


08955 


123 


08991 


09026 


09061 


09096 


09132 


09167 


09202 


09237 


09272 


09307 


124 


09342 


09377 


09412 


09447 


09482 


09517 


09552 


09587 


09621 


09656 


125 


09691 


09726 


09760 


09795 


09830 


09864 


09899 


09934 


09968 


10003 


126 


10037 


10072 


10106 


10140 


10175 


10209 


10243 


10278 


10312 


10346 


127 


10380 


10415 


10449 


10483 


10517 


10551 


10585 


10619 


10653 


10687 


128 


10721 


10755 


10789 


10823 


10857 


10890 


10924 


10958 


10992 


11025 


129 
130 


11059 


11093 
11428 


11126 
11461 


11160 
11494 


11193 
11528 


11227 
11561 


11261 


11294 
11628 


11327 
11661 


11361 
11694 


11394 


11594 


131 


11727 


11760 


11793 


11826 


11860 


11893 


11926 


11959 


11992 


12024 


i;i2 


12057 


12090 


12123 


12156 


12189 


12222 


12254 


12287 


12320 


12352 


U« 


12385 


12418 ^ 12450 


12483 


12516 


12548 


12581 


12613 


12646 


12678 


134 


12710 


12743 


12775 


12808 


12840 


12872 


12905 


12937 


12969 


13001 


la*) 


13033 


13066 


13098 


13130 


13162 


13194 


13226 


13258 


13290 


13322 


136 


13354 


13386 


13418 


13450 


13481 


13513 


13545 


13577 


13609 


13640 


137 


13672 


13704 


13735 


13767 


13799 


13830 


13862 


13893 


13925 


13956 


138 


13988 


14019 


14051 


14082 


14114 


14145 


14176 


14208 


14239 


14270 


139 
140 


14301 
14613 


14333 
14644 


14364 
14676 


14395 
14706 


14426 
14737 


14457 
14768 


14489 


14520 

14829 


14551 
14860 


14582 
1489 1 


14799 


141 


14922 


14953 


14983 


15014 1 15045 


15076 


15106 


15137 


15168 


15198 


142 


15229 


15259 


15290 


15320 


15351 


15381 


15412 


15442 


16473 


15503 


143 


15534 


15564 


15594 


15625 


15655 


15685 


15715 


15746 


15776 


15806 


144 


15836 


15866 


15897 


15927 


15957 


15987 


16017 


16047 


16077 


16107 


145 


16137 


16167 


16197 


16227 


16256 


16286 


16316 


16346 


16376 


1G406 


146 


16435 


16465 


16495 


16524 


16554 


16584 


16613 


16643 


16673 


16702 


147 


16732 


16761 


16791 


16820 


16850 


16879 


16909 


16938 


16967 


16997 


148 


17026 


17056 


17085 


17114 


17143 


17173 


17202 


17231 


17260 


17289 


149 
150 


17319 


17348 
17638 


17377 
17667 


17406 
17696 


17435 
17725 


17464 
17754 


17493 
17782 


17522 
17811 


1 755 1 
17840 


17580 
17H69 


17609 


151 


17898 


17926 


17955 


17984 


18013 


18041 


18070 


18099 18127 1 K{156 1 


152 


18184 


18213 


18241 


18270 


18298 


18327 


18355 


18384 


18412 UM41 1 


153 


18469 


18498 


18526 


18554 


18683 


18611 


18639 


18667 


18696 


1/724 


154 


18752 


18780 


18808 


18837 


18865 


18893 


18921 


18949 


18977 


l'Ji}05 


155 


19033 


19061 


19089 


19117 


19145 


19173 


19201 


19229 


19257 


19285 


156 


19312 


19340 


19368 


19396 


19424 


19451 


19479 


19507 


19535 


19562 


157 


19590 


19618 


19645 


19673 


19700 


19728 


19756 


19783 


19811 


19838 


158 


19866 


19893 


19921 


19948 


19976 


20003 


20030 


20058 


20085 


20112 


159 1 20140 20167 1 20194 1 20222 


20249 


20276 


20303 


20330 


20358 


20386 
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TABLE XXVL Logarithms of Smubers from I to 10,000. 



No. 

160 
161 
162 
163 
164 
165 
166 
167 
168 
169 

170 
171 
172 
173 
174 
175 
176 
177 
178 
179 

180 
181 
182 
183 
184 
185 
186 
187 
188 
189 

190 
191 
192 
193 
194 
195 
196 
197 
198 
199 



200 
201 
202 
203 
204 
205 
206 
207 
208 
209 



210 
211 
212 
213 
214 
215 
216 
217 
218 
219 






1 


2 


3 


20412 
20683 
20952 
21219 
21484 
21748 
22011 
29^72 
22531 
22789 

23045 
23300 
23553 
23805 
24055 
24304 
24561 
24797 
25042 
25285 

25527 
25768 
26007 
26245 
26482 
26717 
26951 
27184 
27416 
27646 

27875 
28103 
28330 
28556 
28780 
29003 
29226 
29447 
29667 
29885 

30103 
30320 
30535 
30750 
30963 
31175 
31387 
31597 
31806 
32015 

32222 
32428 
32634 
32838 
33041 
33244 
33445 
33646 
33846 
34044 


20439 
20710 
20978 
21245 
21511 
21775 
22037 
22298 
22557 
22814 

23070 
23325 
23578 
23830 
24080 
24329 
24576 
24822 
25066 
25310 

25551 
25792 
26031 
26269 
26505 
26741 
26975 
27207 
27439 
27669 

27898 
28126 
28353 
28578 
28803 
29026 
29248 
29469 
29688 
29907 

30125 
30341 
30557 
30771 
30984 
31197 
31408 
31618 
31827 
32035 

32243 
32449 
32654 
32858 
33062 
33264 
33405 
33666 
33866 
34064 


20466 
20737 
21005 
21272 
21537 
21801 
22063 
22324 
22583 
22840 

23096 
23350 
23603 
23855 
24105 
24353 
24601 
24846 
25091 
25334 

25575 
25816 
26055 
26293 
26529 
26764 
26998 
27231 
27462 
27692 

27921 
28149 
28376 
28601 
28825 
29048 
29270 
29491 
29710 
29929 

30146 
30363 
30578 
30792 
31006 
31218 
31429 
31639 
31848 
32056 

32263 
32469 
32675 
32879 
33082 
33284 
33486 
33686 
33885 
34084 


20493 
20763 
21032 
21299 
21564 
21827 
22089 
22350 
22608 
22866 

23121 
23376 

23629 
23880 
24130 
24378 
24625 
24871 
25115 
25358 

25600 
25840 
26079 
26316 
26553 
26788 
27021 
27254 
27485 
27715 

27944 
28171 
28398 
28623 
28847 
29070 
29292 
29513 
29732 
29951 

30168 
30384 
30600 
30814 
31027 
31239 
31450 
31660 
31869 
32077 

32234 
32490 
32695 
32899 
33102 
33304 
33506 
33706 
fl3905 
84104 ! 



20520 
20790 
21059 
21325 
21590 
21854 
22115 
22376 
22634 
22891 

23147 
23401 
23654 
23905 
24155 
24403 
24650 
24895 
25139 
25382 

25624 
25864 
26102 
26340 
26576 
26811 
27045 
27277 
27508 
27738 

27967 
28194 
28421 
28646 
28870 
29092 
29314 
29535 
29754 
29973 

30190 
30406 
30621 
30835 
31048 
31260 
31471 
31681 
31890 
32098 

32305 
32510 
32715 
32919 
33122 
33325 
33526 
33726 
3:3925 
34124 

260 



20648 
20617 
21085 
21352 
21617 
21880 
22141 
22401 
22660 
22917 

23172 
23426 
23679 
23930 
24180 
24428 
24674 
24920 
25164 
25406 

25648 
25888 
26126 
26364 
26600 
26834 
27068 
27300 
27531 
27761 

27989 
28217 
28443 
28668 
28892 
29115 
29336 
29557 
29776 
29994 

30211 
30428 
30643 
30856 
31069 
31281 
31492 
31702 
31911 
32118 

32325 
32531 
32736 
32940 
33143 
33345 
33546 
33746 
33945 
34143 



6 



20575 
20644 
21112 
21378 
21643 
21906 
22167 
22427 
22686 
22943 

23198 
23452 
23704 
23955 
24204 
24452 
24699 
24944 
25188 
25431 

25672 
25912 
26150 
26387 
26623 
26858 
27091 
27323 
27554 
27784 

28012 
28240 
28466 
28691 
28914 
29137 
29358 
29579 
29798 
30016 

30233 
30449 
30664 
30878 
31091 
31302 
31513 
31723 
31931 
32139 

32346 
32552 
32756 
32960 
33163 
33365 
33566 
33766 
33965 
34163 



20602 
20871 
21139 
21405 
21669 
21932 
22194 
22453 
22712 
1 22968 

23223 
23477 
23729 
23980 
24229 
24477 
24724 
24969 
25212 
25455 

25696 
25935 
26174 
26411 
26647 
26881 
27114 
27346 
27577 
27807 

28035 
28262 
28488 
28713 
28937 
29159 
29380 
29601 
29820 
30038 

30255 
30471 
30685 
30899 
31112 
31323 
31534 
31744 
31952 
^60 

32366 
32572 
32777 
32980 
33183 
33385 
33586 
33786 
33985 
34183 



8 



20629 
20898 
21165 
21431 
21696 
21958 
22220 
22479 
22737 
22994 

23249 
23502 
23754 
24005 
24254 
24502 
24748 
24993 
25237 
25479 

25720 
25959 
26198 
26435 
26670 
26905 
27138 
27370 
27600 
27830 

28058 
28285 
28511 
28735 
28959 
29181 
29403 
29623 
29842 
30060 

30276 
30492 
30707 
30920 
31133 
31345 
31555 
31765 
31973 
32181 

32387 
32593 
32797 
33001 
33203 
33405 
33606 
33806 
34005 
34203 



9 



20656 
20925 
21192 
21458 
21722 
21985 
22246 
22505 
22763 
23019 

23274 
23528 
23779 
24030 
24279 
24527 
24773 
25018 
25261 
25503 

25744 
25983 
26221 
26458 
26694 
26928 
27161 
27393 
27623 
27852 

28081 
28307 
28533 
28758 
28981 
29203 
29425 
29645 
29863 
3008 1 

30298 
30514 
30728 
30942 
31154 
31366 
31576 
31785 
31994 
32201 

32408 
32613 
32818 
33021 
33224 
33425 
33626 
33826 
34025 
34223 



TABLE XXVI. 


LogaxithmB of ]STTmil}er8 from 1 to 10,000. 


No. 

go 





1 


2 


3 


4 


5 


6 


7 


8 


• 


34242 


34262 


34282 


34301 


34321 


34341 


34361 


34380 


34400 


34420 


221 


34439 


34459 


34479 


34498 


34518 


34537 


34557 


34577 


34596 


34616 


222 


34635 


34655 


34674 


34694 


34713 


34733 


34753 


34772 


34792 


34811 


223 


34830 


34850 


34869 


34889 


34908 


34928 


34947 


34967 


34986 


35005 


224 


35025 


35044 


35064 


35083 


35102 


35122 


35141 


351«0 


35180 


35199 


225 


35218 


35238 


362571 


35276 


35295 


35315 


35334 


35353 


35372 


35392 


226 


35411 


35430 


35449 1 


S5468 


35488 


35507 


35526 


35545 


^564 


35583 


227 


35603 


35622 


35641 


35660 


35679 


35698 


35717 


35736 


35755 


35774 


228 


35793 


35813 


35832 


35851 


35870 


35889 


35908 


36927 


35946 


35965 


229 


35984 


36003 


36021 


36040 


36059 


36078 


36097 


36116 


36135 


36154 


230 


36173 


36192 


36211 


36229 


36248 


36267 


36286 


36305 


36324 


36342 


231 


36361 


36380 


36399 


36418 


36436 


36455 


36474 


36493 


36511 


86530 


232 


36549 


36568 


36586 


36605 


36624 


36642 


36661 


36680 


36698 


36717 


233 


36736 


36754 


36773 


36791 


368M) 


36829 


36847 


36866 


36884 


36903 


234 


36922 


36940 


36959 


36977 


36996 


37014 


37033 


37051 


37070 


37088 


235 


37107 


37125 


37144 


37162 


37181 


37199 


37218 


37236 


37254 


37273 


236 


37291 


37310 


37328 


37346 


37365 


37383 


37401 


37420 


37438 


37457 


237 


37475 


37493 


37511 


37530 


37548 


37566 


37585 


37603 


37621 


37639 


238 


37658 


37676 


37694 


37712 


37731 


37749 


37767 


37785 


37803 


37822 


239 


37840 


37858 


3787« 


37894 


37912 


37931 


37949 


37967 


37985 


38003 


240 


38021 


38039 


38057 


38075 


38093 


38112 


38130 


38148 


38106 


38184 


241 


38202 


38220 


38238 


38256 


38274 


38292 


38310 


38328 


38346 


38364 


242 


38382 


38399 


38417 


38435 2H453 


38471 


38489 


38507 


38525 


38543 


243 


38561 


38578 


38596 


38614 


38632 


38650 


38668 


38686 


38703 


38721 


244 


38739 


38757 


38775 


38792 


38810 


38828 


38846 


38863 


38881 


38899 


245 


38917 


38934 


38952 


38970 


38987 


39005 


39023 


39041 


39058 


39076 


246 


39094 


39111 


39129 


39146 ; 391'64 


39182 


39199 


39217 


3923S 


39252 


247 


39270 


39287 


39305 


39322 


39340 


39358 


39375 


39393 


39410 


39428 


248 


39445 


39463 


39480 


39498 


39515 


39533 


39550 


39568 


39585 


39602 


249 


39620 


39637 


39655 


39672 39690 


39707 


39724 


39742 


39759 


39777 


250 


39794 


39811 


39829 


39846 39863 


39881 


39898 


39915 


39933 


39950 


251 


39967 


39985 


40002 


40019 40037 


40054 


40071 


40088 


40106 


40123 


252 


40140 


40157 


40175 


40192 


40209 


40226 


40243 


40261 


40278 


40295 


253 


40312 


40329 


40346 


40364 


40381 


40398 


40415 


40432 


40449 


40466 


254 


40483 


40500 


40518 


40535 


40552 


40569 


40586 


40603 


40620 


40637 


255 


40654 


40671 


40688 


40705 


40722 


40739 


40756 


40773 


40790 


40807 


256 


40824 


40841 


40858 


40875 


40892 


40909 


40926 


40943 


40960 


40976 


257 


40993 


41010 


41027 


41044 


41061 


41078 


41095 


41111 


41128 


41145 


258 


41162 


41179 


41196 


41212 


41229 


41246 


41263 


41280 


41296 


41313 


259 


41330 


41347 


41363 


41380 


41397 


41414 


41430 


41447 


41464 


41481 


260 


41497 


41514 


41531 


41547 


41564 


41581 


41597 


41614 


41631 


41647 


261 


41664 


41681 


41697 


41714 


41731 


41747 


41764 


41780 


41797 


41814 


262 


41830 


41847 


41863 


41886 


41896 


41913 


41929 


41946 


41963 


41979 


263 


41996 


42012 


42029 


42045 


42062 


42078 


42095 


42111 


42127 


42144 


264 


42160 


42177 


42193 


42210 


42226 


42243 


42259 


42275 


42292 


42308 


265 


42325 


42341 


42357 


42374 


42390 


42406 


42423 


42439 


42455 


42472 


266 


42408 


42504 


42521 


42537 


42553 


42570 


42586 


42602 


42619 


42635 


267 


42651 


42667 


42684 


42700 


42716 


42732 


42749 


42765 


42781 


42797 


268 


42813 


42830 


42846 


42862 


42878 


42894 


42911 


42927 


42943 


42959 


269 


42975 


42991 


43008 


43024 


43040 


43056 


43072 


43088 


43104 


43120 


270 


43136 


43152 


43169 


43185 


43201 


43217 


43233 


43249 


43265 


43281 


271 


43297 


43313 


43329 


43345 


43361 


43377 


43393 


43409 


43425 


43441 


272 


43457 


43473 


43489 


43505 


43521 


43537 


43553 


43569 


43584 


43600 


273 


43616 


43632 


43648 


43664 


43680 


43696 


43712 


43727 


43743 


43759 


274 


43775 


43791 


43807 


43823 


43838 


43854 


43870 


43886 


43902 


43917 


275 


43933 


43949 


43965 


43981 


43996 


44012 


44028 


44044 


44059 


44075 


276 


44091 


44107 


44122 


44138 


44154 


44170 


44185 


41201 


44217 1 44232 | 


277 


44248 


44264 


44279 


44295 


44311 


44326 


44342 


44358 


44373 


44389 


278 


44404 


44420 


44436 


44451 


44467 


44483 


44498 


44514 


44529 


44545 
44700 


279 


44560 


44576 


44592 


44607 


44623 


44638 


44654 


44669 


446a5 
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TAELE XXVL 


Logaritluns of ITumbers from I to lOyOOO. 


No. 





1 


2 

44747 
44902 
45056 
45209 
45362 
45515 
45667 
45818 
45969 
46120 

46270 
46419 
46568 
46716 
46864 
47012 
47159 
47305 
47451 
47596 

47741 
47885 
48029 
48173 
48316 
48458 
48601 
48742 
48883 
49024 

4916-1 
49304 
49443 
49582 
49721 
49859 
49996 
50133 
50270 
50406 

50542 
50678 
50813 
50947 
51081 
51215 
51348 
51481 
61614 
51746 

51878 
52009 
52140 
52270 
52401 
62530 
52660 
52789 
52917 
53046 


3 


4 


5 


6 


7 


8 


9 


280 
281 
282 
283 
284 
285 
286 
287 
288 
289 

290 
291 
292 
293 
294 
295 
296 
297 
298 
299 

300 
301 
302 
303 
304 
305 
306 
307 
308 
309 

310 
311 
312 
313 
314 
315 
316 
317 
318 
319 

320 
321 
322 
323 
324 
325 
326 
327 
328 
329 

330 
331 
332 
333 
334 
335 
336 
337 
338 
:139 


44716 
44871 
45025 
45179 
45332 
45484 
45637 
45788 
45939 
46090 

46240 
46389 
46538 
46687 
46835 
46982 
47129 
47276 
47422 
47567 

47712 
47857 
48001 
48144 
48287 
48430 
48572 
48714 
48855 
48996 

49136 
49276 
49415 
49554 
49693 
49831 
49969 
50106 
50243 
50379 

50515 
50651 
50786 
50920 
51055 
51188 
51322 
61455 
51587 
51720 

51851 
51983 
521 14 
52244 
52375 
52504 
52634 
52763 
52892 
53020 


44731 
448U6 
45040 
45194 
45347 
45500 
45652 
45803 
45954 
46105 

46255 
46404 
46553 
46702 
46850 
46997 
47144 
47290 
47436 
47582 

47727 
47871 
48015 
48159 
48302 
48444 
48586 
48728 
4mi69 
49010 

49150 
49290 
49429 
49568 
49707 
49845 
49982 
50120 
50256 
50393 

50529 
50664 
f0799 
50934 
51068 
51202 
61335 
5146ft 
61601 
61733 

^1865 
51996 
52127 
52257 
52388 
52517 
52647 
52776 
5290 > 
53033 


44762 
44917 
45071 
45225 
45378 
45530 
45682 
45834 
45984 
46135 

46285 
46434 
46583 
46731 
46879 
47026 
47173 
47319 
47465 
47611 

47756 
47900 
48044 
48187 
48330 
48473 
48615 
48756 
48897 
49038 

49178 
49318 
49457 
49596 
49734 
49872 
50010 
50147 
50284 
50420 

50556 
50691 
50826 
60961 
51095 
51228 
51362 
61495 
51627 
51759 

51891 
52022 
62153 
52284 
52414 
52543 
52673 
5280* 
52930 
53058 


44778 
44932 
45086 
45240 
45393 
45545 
45697 
45849 
46000 
46150 

46300 
46449 
46598 
46746 
46894 
47041 
47188 
47334 
47480 
47625 

47770 
47914 
48058 
48202 
48344 
48487 
48629 
48770 
48911 
49052 

49192 
49332 
49471 
49610 
49748 
49886 
50024 
60161 
60297 
50433 

50569 
50705 
50840 
50974 
51108 
51242 
51375 
61608 
61640 
51772 

51904 
52035 
52166 
52297 
62427 
52556 
52686 
62815 
52943 
53071 


44793 
44948 
45102 
45255 
45408 
45561 
45712 
45864 
46015 
46165 

46315 
46464 
46613 
46761 
46909 
47056 
47202 
47349 
47494 
47640 

47784 
47929 
48073 
48216 
48359 
48501 
48643 
48785 
48926 
49066 

49206 
49346 
49485 
49624 
49762 
49900 
50037 
60174 
60311 
50447 

50583 
50718 
50853 
50987 
61121 
51256 
61388 
61521 
51654 
51786 

51917 
52048 
52179 
52310 
52440 
62569 
52699 
52827 
62956 
53084 


44809 
44963 
45117 
45271 
45423 
45576 
45728 
45879 
46030 
46180 

46330 
46479 
46627 
46776 
46923 
47070 
47217 
47363 
47509 
47654 

47799 
47943 
48087 
48230 
48373 
48515 
48657 
48799 
48940 
49080 

49220 
49360 
49499 
49638 
49776 
49914 
50051 
60188 
60326 
60461 

60596 
50732 
50866 
61001 
51135 
61268 
51402 
51534 
51667 
51799 

51930 
52061 
62192 
62323 
52453 
52582 
52711 
62840 
52969 
53097 


44824 
44979 
45133 
45286 
45439 
45591 
45743 
45894 
46045 
46195 

46345 
46494 
46642 
46790 
46938 
47085 
47232 
47378 
47524 
47669 

47813 
47958 
48101 
48244 
48387 
48530 
48671 
48813 
48954 
49094 

49234 
49374 
49513 
49651 
49790 
49927 
50065 
60202 
50338 
50474 

50610 
50745 
50880 
61014 
51148 
51282 
61416 
61548 
61680 
61812 

51943 
62075 
62205 
62336 
52466 
52595 
52724 
52853 
52982 
53110 


44840 
44994 
45148 
45301 
45454 
45606 
45758 
45909 
46060 
46210 

46359 
46509 
46657 
46805 
46953 
47100 
47246 
47392 
47538 
47683 

47828 
47972 
48116 
48259 
48401 
48544 
48686 
48827 
48968 
49108 

49248 
49388 
49527 
49665 
49803 
49941 
50079 
50215 
50352 
60488 

50623 

50759 

60893 

61028 

61162 

61296 

61428 

61561 

61693. 

51825 

51957 
52088 
52218 
52349 
62479 
52608 
52737 
52866 
52994 
53122 


44855 
45010 
45163 
45317 
45469 
45621 
45773 
45924 
46075 
46225 

46374 
46523 
46672 
46820 
46967 
47114 
47261 
47407 
47553 
47698 

47842 
47986 
48130 
48273 
48416 
48558 
48700 
48841 
48982 
49122 

49262 
49402 
49541 
49679 
49817 
49955 
50092 
50229 
50365 
50601 

50637 
50772 
60907 
51041 
61175 
61308 
61441 
61574 
51706 
51838 

519T0 
52101 
52231 
52362 
52492 
52621 
52750 
52879 
53007 
53135 
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TABLE XXVI. 


Logarithms of Numbers from 1 to 10,000. 


No. 

340 
341 
342 
343 
344 
345 
346 
347 
348 
349 

350 
351 
352 
353 
354 
355 
356 
357 
358 
3.S9 

360 
361 
362 
363 
364 
365 
366 
367 
368 
369 

370 
371 
372 
373 
374 
375 
376 
377 
•378 
379 

380 
381 
382 
383 
384 
385 
386 
387 
388 
389 

390 
391 
392 
393 
394 
395 
396 
397 
398 
399 





1 


2 


3 


4 


5 


6 


7 


8 

53250 

53377 
53504 
53631 
53757 
53882 
54008 
54133 
54258 
54382 

54506 
54630 
54753 
54876 
54998 
55151 
55242 
55364 
55485 
55606 

65727 
56847 
55967 
56086 
56205 
56324 
56443 
56561 
56679 
56797 

56914 
57031 
57148 
57264 
57380 
57496 
57611 
67726 
57841 
57955 

58070 
58184 
58297 
58410 
58524 
58636 
58749 
58861 
58973 
59084 

59195 
59306 
59417 
59528 
59638 
59748 
59857 
59966 
60076 
60184 


9 


53148 
53275 
53403 
53529 
53656 
63782 
53908 
54033 
54158 
54283 

54407 
54531 
54654 
54777 
54900 
55023 
55145 
55267 
55388 
55509 

55630 
65751 
55871 
65991 
56110 
56229 
56348 
56467 
56585 
56703 

66820 
56937 
57054 
57171 
57287 
57403 
57519 
57634 
57749 
57864 

57978 
58092 
58206 
58320 
58433 
58546 
58659 
58771 
58883 
58995 


53161 
53288 
53415 
53542 
53668 
537 »4 
53920 
54045 
54170 
54295 

54419 
54543 
54667 
54790 
54913 
55035 
55157 
55279 
55400 
55522 

55642 
55763 
55883 
56003 
56122 
66241 
56360 
56478 
56597 
56714 

56832 
56949 
57066 
57183 
57299 
57415 
57530 
57646 
67761 
57875 

57990 
58104 
58218 
58331 
58444 
68557 
58670 
58782 
58894 
59006 

59118 
59229 
59340 
59450 
59561 
59671 
59780 
69890 
59999 
60108 


53173 
53301 
53428 
53555 
53681 
53807 
53933 
54058 
54183 
64307 

54432 
54555 
54679 
54802 
54925 
55047 
55169 
55291 
55413 
55534 

55654 
55775 
55895 
56015 
56134 
56253 
56372 
56490 
56608 
56726 

56844 
56961 
57078 
57194 
57310 
57426 
57542 
57657 
57772 
57887 

58001 
58115 
58229 
58343 
58456 
58569 
58681 
58794 
58906 
59017 

59129 
59240 
59351 
59461 
59572 
59682 
59791 
59901 
60010 
60119 


53186 
53314 
53441 
53567 
53694 
53820 
53945 
54070 
54195 
54320 

54444 
54568 
54691 
54814 
54937 
55060 
55182 
55303 
55425 
55546 

55666 
55787 
55907 
56027 
56146 
56265 
56384 
56502 
56620 
56738 

56855 
56972 
57089 
57206 
57322 
57438 
57553 
57669 
57784 
57898 

58013 
58127 
58240 
58354 
58467 
58580 
58692 
58805 
58917 
59028 

59140 
59251 
59362 
59472 
59583 
59693 
59802 
59912 
60021 
60130 


53199 
53326 
53463 
53580 
53706 
53832 
53958 
54083 
54208 
54332 

54456 
54580 
54704 
54827 
54949 
55072 
55194 
55315 
55437 
55558 

55678 
65799 
55919 
56038 
56158 
56277 
56396 
56514 
56632 
56750 

56867 
56984 
57101 
57217 
57334 
57449 
67565 
57680 
57795 
57910 

58024 
58138 
58252 
58365 
58478 
68591 
58704 
58816 
58928 
59040 

59151 
59262 
59373 
59483 
59594 
59704 
59813 
59923 
60032 
60141 


53212 
53339 
53466 
63593 
53719 
53845 
53970 
54095 
54220 
54345 

54469 
54593 
54716 
54839 
54962 
55084 
55206 
55328 
55449 
55570 

55691 
55811 
55931 
56050 
56170 
56289 
56407 
56526 
56644 
56761 

56879 
56996 
57113 
57229 
57345 
57461 
57576 
57692 
57807 
57921 

58035 
58149 
58263 
58377 
58490 
58602 
58715 
58827 
58939 
59051 

59162 
59273 
59384 
59494 
59605 
59715 
59824 
59934 
60043 
60152 


53224 
53352 
53479 
53605 
53732 
53857 
53983 
54108 
54233 
54a'>7 

54481 
54605 
54728 
54851 
54974 
55096 
65218 
55^0 
05461 
55582 

55703 
56823 
55943 
56062 
56182 
56301 
56419 
56538 
56656 
56773 

66891 
57008 
57124 
57241 
57357 
57473 
57588 
57703 
57818 
57933 

58047 
58161 
58274 
58388 
58501 
58614 
58726 
58838 
58950 
59062 

59173 
59284 
59395 
59506 
59616 
59726 
59835 
59945 
60054 
60163 


53237 
53364 
53491 
53618 
53744 
53870 
53995 
54120 
54245 
54370 

54494 
54617 
54741 
54864 
54986 
65108 
55230 
55362 
55473 
55594 

55715 
55835 
55955 
56074 
56194 
56312 
56431 
56549 
56667 
56785 

56902 
57019 
57136 
57252 
57368 
57484 
57600 
57715 
57830 
57944 

58058 
58172 
58286 
58399 
58512 
58625 
68737 
58850 
58961 
59073 

59184 
59295 
59406 
59517 
59627 
59737 
59846 
59956 
60065 
60173 


53263 
53390 
53517 
53643 
53769 
53895 
54020 
54145 
54270 
54394 

54518 
54642 
54765 
54888 
55011 
55133 
55255 
55376 
55497 
55618 


55739 
65859 
55979 
56098 
56217 
66336 
56455 
56^73 
66691 
56808 

56926 
57043 
57159 
57276 
57392 
57507 
57623 
57738 
57852 
57967 


58081 
58195 
58309 
68422 
58535 
58647 
58760 
58872 
58984 
59095 


59106 
59218 
59329 
59439 
59550 
59660 
59770 
59879 
59988 
60097 


59207 
59318 
59428 
59539 
59649 
59759 
59868 
59977 
C00S6 
60195 
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TAB 


LEXXVi. 


I 


lOgant 


ihniRo 


fNui 


Qbers 


fromltolG 


1,000. 


No. 
400 





1 


2 


3 


4 


5 


6 


7 


8 


9 


60206 


60217 


60228 


60239 


e0249 


60260 


60271 


60282 


60293 


60304 


401 


60314 


60325 


60336 


60347 


60358 


60369 


60379 


60390 


60401 


60412 


402 


60423 


60433 


60444 


60456 


60466 


60477 


60487 


60498 


60509 


60620 


403 


60531 


60541 


60662 


60563 


60574 


60684 


60695 


60606 


60617 


60627 


404 60638 


60649 


60660 


60670 


60681 


60692 


60703 


60713 


60724 


60735 


405 60740 


60756 


60767 


60778 


60788 


60799 


60810 


60821 


60831 


60842 


406 60853 


60863 


60874 


60886 


60895 


60906 


60917 


60927 


60938 


60949 


407 


60959 


60970 


60981 


60991 


61002 


61013 


61023 


61034 


61045 


61056 


408 


61066 


61077 


61087 


61098 


61109 


61119 


61130 


61140 


61151 


61162 


409 
410 


61172 
61278 


61 183 


61194 
61300 


61204 
61310 


61215 
61321 


6122-5 
61331 


61236 
61342 


61247 
61352 


61257 
61363 


61268 


61289 


61374 


411 


61384 


61395 


61405 


61416 


61426 


61437 


61448 


61468 


61469 


61479 


412 


61490 


61500 


61511 


61521 


61632 


61542 


61563 


61563 


61574 


61684 


413 


61595 


61606 


61616 


61627 


61637 


61648 


61658 


61669 


61679 


61690 


414 


61700 


61711 


61721 


61731 


61742 


61752 


61763 


61773 


61784 


61794 


415 


61805 


61815 


61826 


61836 


61847 


61857 


61868 


61878 


61888 


61899 


416 


61909 


61920 


61930 


61941 


61951 


61962 


61972 


61982 


61993 


62003 


417 


62014 


62024 


62034 


62045 


62056 


62066 


62076 


62086 


62097 


62107 


418 


62118 


62128 


62138 


62149 


62159 


62170 


62180 


62190 


62201 


62211 


419 


62221 


62232 


62242 


62252 


62263 


62273 


62284 


62294 


62304 


62315 


420 


62325 


62335 


62346 


62356 


62366 


62377 


62387 


62397 


62408 


62418 


421 


62428 


62439 


62449 


62469 


62469 


62480 


62490' 


62500 


62511 


62521 


422 


62531 


62542 


62562 


62562 


.62572 


62683 


62593 


62603 


62613 


62024 


423 


62634 


62644 


62655 


62665 


62675 


62685 


62696 


62706 


62716 


62726 


424 


62737 


62747 


62757 


62767 


62778 


62788 


62798 


62808 


62818 


62829 


425 


62839 


62849 


62859 


62870 


62880 


62890 


62900 


62910 


62921 


62931 


426 


62941 


62951 


62961 


62972 


62982 


62992 


63002 


63012 


63022 


63033 


427 


63043 


63063 


63063 


63073 


63083 


63094 


63104 


63114 


63124 


63134 


428 


63144 


63166 


63166 


63175 


63185 


63195 


63206 


63215 


63225 


63236 


429 


63246 


63266 


63266 


63276 


63286 


63296 


63306 


63317 


63327 


63337 


430 


63347 


63367 


63367 


63377 


63387 


63397 


63407 


63417 


63428 


63438 


431 


63448 


63458 


63468 


63478 


63488 


63498 


63508 


63518 


63528 


6353JJ 


432 


63548 


63668 


63668 


63679 


63589 


63599 


63609 


63619 


63629 


63639 


433 


63649 


63669 


63669 


63679 


63689 


63699 


63709 


63719 


63729 


63739 


434 


63749 


63769 


63769 


63779 


63789 


63799 


63809 


63819 


63829 


63839 


435 


63849 


63869 


63869 


63879 


63889 


63899 


63909 


63919 


63929 


63939 


436 


63949 


63969 


63969 


63979 


63988 


63998 


64008 


64018 


64028 


64038 


437 


64048 


64068 


64068 


64078 


64088 


64098 


64108 


64118 


64128 


64137 


438 


64147 


64167 


64167 


64177 


64187 


64197 


64207 


64217 


64227 


64237 


439 

440 


64246 
64345 


64266 
64365 


64266 


64276 
64375 


64286 
64385 


64296 
64395 


64306 
64404 


64316 
64414 


64326 
64424 


64336 


64365 


64434 


441 


64444 


64454 


64464 


64473 


64483 


64493 


64503 


64513 


64523 


64532 


442 


64542 


64652 


64562 


64572 


64582 


64591 


64601 


64611 


64621 


64631 


443 


64640 


64660 


64660 


64670 


64680 


64689 


64699 


64709 


64719 


64729 


444 


64738 


64748 


64758 


64768 


64777 


64787 


64797 


64807 


64816 


64826 


445 


64836 


64846 


64866 


64865 


64875 


64885 


64895 


64904 


64914 


64924 


446 


64933 


64943 


64953 


64963 


64972 


64982 


64992 


65002 


65011 


65021 


447 


65031 


65040 


65050 


66060 


65070 


65079 


65089 


65099 


65108 


65118 


448 


65128 


65137 


65147 


65157 


65167 


65176 


65186 


65196 


65205 


65216 


449 


66225 


65234 


65244 


65254 


66263 


66273 


66283 


65292 


65302 


65312 


450 


65321 


66331 


66341 


65360 


65360 


65369 


65379 


65389 


65398 


65408 


451 


65418 


66427 


65437 


65447 


65456 


65466 


65475 


66485 


65495 


66504 


452 


65514 


66523 


66533 


65543 


65552 


65662 


66571 


65581 


65591 


65600 


453 


66610 


65619 


66629 


65639 


66648 


65658 


65667 


65677 


65686 


65696 


454 


65706 


65716 


65725 


65734 


65744 


66763 


65763 


65772 


65782 


65792 


455 


65801 


65811 


66820 


65830 


66839 


65849 


65858 


66868 


65877 


65887 


456 


65896 


65906 


66916 


65925 


66935 


66944 


65954 


66963 


65973 


65982 


457 


65992 


66001 


66011 


66020 


66030 


66039 


66049 


66058 


66068 


66077 


458 


66087 


66096 


66106 


66115 


66124 


66134 


66143 


66153 


66162 


66172 


459 66181 


66191 66200 ' b6=2f0 ' 6C2I9 ' 66229 1 66238 


66247 166257 I 66266 1| 
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TABLE XXVI. Logarithms of Numbers from 1 to 10,000. 



No. 

460 
461 
462 
463 
464 
465 
466 
467 
468 
469 

470 
471 
472 
473 
474 
475 
476 
477 
478 
479 

480 
481 
482 
483 
484 
485 
486 
487 
488 
489 

490 
491 
492 
493 
494 
495 
496 
497 
498 
499 

500 
501 
502 
503 
504 
505 
506 
507 
508 
509 

510 
511 
512 
513 
514 
515 
516 
617 
518 
519 



66276 
66370 
66464 
66558 
66652 
66745 
66839 
66932 
67025 
67117 

67210 
67302 
67394 
67486 
67578 
67669 
67761 
67852 
67943 
68034 

68124 
68215 
68305 
68395 
68485 
68574 
68664 
68753 
68842 
68931 

69020 
69108 
69197 
69285 
69373 
69461 
69548 
69636 
69723 
69810 

69897 
69984 
70070 
70157 
70243 
70329 
70415 
70501 
70586 
70672 

70757 
70842 
70927 
71012 
71096 
71181 
71265 
71349 
71433 
71517 



66285 
66380 
66474 
66567 
66661 
66755 
66848 
66941 
67034 
67127 

67219 
67311 
67408 
67495 
67587 
67679 
67770 
67861 
67952 
68043 

68133 
68224 
68314 
68404 
68494 
68583 
68673 
68762 
68851 
68940 

69028 
69117 
69205 
69294 
69381 
69469 
69557 
69644 
69732 
69819 

69906 

69992 

70079 1 

70165 

70252 

70338 

70424 

70509 

70595 

70680 

70766 
70851 
70935 
71020 
71105 
71189 
71273 
71357 
71441 
71525 



8 


3 


4 


66295 
66389 
66483 
66577 
66671 
66764 
66857 
66950 
67043 
67136 

67228 
67321 
67413 
67504 
67596 
67688 
67779 
67870 
67961 
68052 

68142 
68233 
68323 
68413 
68502 
68592 
68681 
68771 
68860 
68949 

69037 
69126 
69214 
69302 
69390 
69478 
69566 
69653 
69740 
69827 

69914 
70001 
70088 
70174 
70260 
70346 
70432 
70518 
70603 
70689 

70774 
70859 
70944 
71029 
71113 
71198 
71282 
71366 
71450 
71533 


66304 
66398 
66492 
66586 
66680 
66773 
66867 
66960 
67052 
67145 

67237 
67330 
67422 
67514 
67605 
67697 
67788 
67879 
67970 
68061 

66151 
68242 
68332 
68422 
68511 
68601 
68690 
68780 
68869 
68958 

69046 
69135 
69223 
69311 
69399 
69487 
69574 
69662 
69749 
69836 

69923 
70010 
70096 
70183 
70269 
70355 
70441 
70526 
70612 
70697 

70783 
70868 
70952 
71037 
71122 
71206 
71290 
71374 
71458 
71542 


66314 
66408 
66502 
66596 
66689 
66783 
66876 
66969 
67062 
67154 

67247 
67339 
67431 
67523 
67614 
67706 
67797 
67888 
67979 
68070 

68160 
68251 
68341 
68431 
68520 
68610 
68699 
68789 
68878 
68966 

69055 
69144 
69232 
69320 
69408 
69496 
69583 
69671 
69758 
69845 

69932 
70018 
70105 
70191 
70278 
70364 
70449 
70535 
70621 
70706 

70791 
70876 
70961 
71046 
71130 
71214 
71299 
71383 
71466 
71550 



66323 
66417 
66511 
66605 
66699 
66792 
66885 
66978 
67071 
67164 

67256 
67348 
67440 
67532 
67624 
67716 
67806 
67897 
67988 
68079 

68169 
68260 
68350 
68440 
68529 
68619 
68708 
68797 
68886 
68975 

69064 
69152 
69241 
69329 
69417 
69504 
69592 
69679 
69767 
69854 

69940 
70027 
70114 
70200 
70286 
70372 
70458 
70544 
70629 
70714 

70800 
70885 
70969 
71054 
71139 
71223 
71307 
71391 
71475 
71559 



6 



66332 
66427 
66521 
66614 
66708 
66801 
66894 
66987 
67080 
67173 

67265 
67357 
67449 
67541 
67633 
67724 
67815 
67906 
67997 
68088 

68178 
68269 
68359 
68449 
68538 
68628 
68717 
68806 
68895 
68984 

69073 
69161 
69249 
69338 
69425 
69513 
69601 
69688 
69775 
69862 

69949 
70036 
70122 
70209 
70295 
70381 
70467 
70552 
70638 
70723 

70808 
70893 
70978 
71063 
71147 
71231 
71315 
71399 
71483 
71567 



66342 
66436 
66530 
66624 
66717 
66811 
66904 
66997 
67089 
67182 

67274 
67367 
67459 
67550 
67642 
67733 
67825 
67916 
68006 
68097 

68187 
68278 
68368 
68458 
68547 
68637 
68726 
68815 
68904 
68993 

69082 
69170 
69258 
69346 
69434 
69522 
69609 
69697 
69784 
69871 

69958 
70044 
70131 
70217 
70303 
70389 
70475 
70561 
70646 
70731 

70817 
70902 
70986 
71071 
71155 
71240 
71324 
71408 
71492 
71575 



8 



66351 
66445 
66539 
66633 
66727 
66820 
66913 
67006 
67099 
67191 

67284 
67376 
67468 
67560 
67651 
67742 
67834 
67925 
68015 
68106 

68196 
68287 
68377 
68467 
68556 
68646 
68735 
68824 
68913 
69002 

69090 
69179 
69267 
69355 
69443 
69531 
69618 
69705 
69793 
69880 

69966 
70053 
70140 
70226 
70312 
70398 
70484 
70569 
70655 
70740 

70825 
70910 
70995 
71079 
71164 
71248 
71332 
71416 
71500 
71584 



9 



66361 
66455 
66549 
66642 
66736 
66829 
66922 
67015 
67108 
67201 

67293 
67385 
67477 
67569 
67660 
67752 
67843 
67934 
68024 
68115 

68205 
68296 
68386 
68476 
68565 
68655 
68744 
68833 
68922 
69011 

69099 
69188 
69276 
69364 
69452 
69539 
69627 
69714 
69801 
69888 

69975 
70062 
70148 
70234 
70321 
70406 
70492 
70578 
70663 
70749 

70834 
70919 
71003 
71088 
71172 
71257 
71341 
71425 
71508 
71592 
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TASLE XX7I. Logarithms of Numbers from 1 to 10,000. 



No. 
520 





1 


2 


3 


4 


5 


6 


7 


8 


9 


71600 


71609 


71617 


71625 


71634 


71642 


71650 


71^69 


71667 


71675 


521 


71684 


71692 


71700 


71709 


71717 


71725 


71734 


71742 


71760 


71759 


622 


71767 


71775 


71784 


71792 


71800 


71809 


71817 


71825 


71834 


71842 


523 


71850 


71858 


71867 


71875 


71883 


71892 


71900 


71908 


71917 


71925 


524 


71933 


71941 


71950 


71958 


71966 


71975 


71983 


71991 


71999 


72008 


525 


72016 


72024 


72032 


72041 


72049 


72057 


72066 


72074 


72082 


72090 


526 


72099 


72107 


72115 


72123 


72132 


72140 


72148 


72156 


72166 


72173 


527 


72181 


72189 


72198 


72206 


72214 


72922 


72230 


72239 


72247 


72256 


528 


72263 


72272 


72280 


72288 


72296 


72304 


72313 


72321 


72329 


72337 


529 
530 


72346 
72428 


72354 

72436 


72362 
72444 


72370 
72452 


72378 
72460 


72387 
72469 


72395 


72403 


72411 
72493 


72419 


72477 72485 


72601 


531 


72509 


72518 


72526 


72534 


72542 


72550 


72568 


72567 


72575 


72583 


532 


72591 


72599 


72607 


72616 


72624 


72632 


72640 


72648 


72656 


72665 


533 


72673 


72681 


72689 


72697 


72705 


72713 


72722 


72730 


72738 


72746 


534 


72754 


72762 


72770 


72779 


72787 


72795 


72803 


72811 


72819 


72827 


535 


72835 


72843 


72852 


72860 


72868 


72876 


72884 


72892 


72900 


72908 


536 


72916 


72925 


72933 


72941 


72949 


72957 


72965 


72973 


72981 


72989 


537 


72997 


73006 


73014 


73022 


73030 


73038 


73046 


73054 


73062 


73070 


538 


73078 


73086 


73094 


73102 


73111 


73119 


73127 


73136 


73143 


73151 


539 
540 


73159 
73239 


73167 
73247 


73175 


73183 
73263 


73191 
73272 


73199 
73280 


73207 
73286 


73215 
73296 


73223 
73304 


73231 


73255 


73312 


541 


73320 


73328 


73336 


73344 


73352 


73360 


73368 


73376 


73384 


73392 


542 


73400 


73408 


73416 


73424 


73432 


73440 


73448 


73456 


73464 


73472 


543 


73480 


73488 


73496 


73504 


73512 


73520 


73528 


73536 


73544 


73552 


544 


73560 


73568 


73576 


73584 


73592 


73600 


73608 


73616 


73624 


73632 


545 73640 


73648 


73656 


73664 


73672 


73679 


73687 


73695 


73703 


73711 


546 


73719 


73727 


73735 


73743 


73751 


73759 


73767 


73775 


73783 


73791 


547 


73799 


73807 


73815 


73823 


73830 


73838 


73846 


73854 


73862 


73870 


548 


73878 


73886 


73894 


73902 


73910 


73918 


73926 


73933 


73941 


73949 


549 
550 


73957 
74036 


73965 
74044 


73973 
74052 


73981 
74060 


73989 


73997 
74076 


74005 
74084 


74013 
74092 


74020 
74099 


74028 


74068 


74107 


551 


74115 


74123 


74131 


74139 


74147 


74155 


74162 


74170 


74178 


74186 


552 


74194 


74202 


74210 


74218 


74225 


74233 


74241 


74349 


74257 


74265 


553 


74273 


74280 


74288 


74296 


74304 


74312 


74320 


74327 


74335 


74343 


554 


74351 


74359 


74367 


74374 


74382 


74390 


74398 


74406 


74414 


74421 


555 


74429 


74437 


74445 


74453 


74461 


74468 


74476 


74484 


74492 


74600 


556 


74507 


74515 


74523 


74531 


74539 


74647 


74554 


74562 


74570 


74678 


557 


74586 


74593 


74601 


74609 


74617 


74624 


74632 


74640 


74648 


74656 


558 


74663 


74671 


74679 


74687 


74695 


74702 


74710 


74718 


74726 


74733 


559 
560 


74741 
74819 


74749 


74757 
74834 


74764 


74772 
74850 


74780 
74858 


74788 
74865 


74796 
74873 


74803 
74881 


74811 


74827 


74842 


74889 


561 


74896 


74904 


74912 


74920 


74927 


74935 


74943 


74950 


74958 


74966 


562 


74974 


74981 


74989 


74997 


75005 


75012 


75020 


75028 


73035 


75043 


563 


75051 


75059 


75066 


75074 


75082 


75089 


75097 


75106 


75113 


75120 


564 


75128 


75136 


75143 


75151 


75159 


75166 


75174 


75182 


75189 


75197 


565 


75205 


75213 


75220 


75228 


75236 


75243 


75261 


75269 


75266 


75274 


566 


75282 


75289 


75297 


75305 


75312 


75320 


75328 


76335 


75343 


75351 


567 


75358 


75366 


75374 


75381 


75389 


75397 


75404 


75412 


7W20 


75427 


568 


75435 


75442 


75450 


75458 


75465 


75473 


75481 


75488 


75496 


75504 


5C9 
570 


75511 
75587 


75519 


75526 
75603 


75534 
75610 


75542 
75618 


75549 
75626 


75557 
75633 


75566 
75641 


75572 
75648 


75680 


75595 


75656 


571 


75664 


75671 


75679 


75686 


75694 


75702 


75709 


75717 


75724 


75732 


572 


75740 


75747 


75755 


75762 


75770 


75778 


75785 


76793 


75800 


76808 


573 


75815 


75823 


75831 


75838 


75846 


75853 


75861 


75868 


75876 


75884 


574 


75891 


75899 


75906 


75914 


75921 


75929 


75937 


75944 


75952 


75969 


575 


75967 


75974 


75982 


75989 


75997 


76005 


76012 


76020 


76027 


76035 


576 


76042 


76050 


76057 


76065 


76072 


76080 


76087 


76095 


76103 


76110 


577 


76118 


76125 


76133 


76140 


76148 


76155 


76163 


76170 


76178 


761851 


578 


76193 


76200 


76208 76215 


76223 


76230 


76238 


76245 


76253 


76260 


579 


76268 


76275 76283176290 


76298 1 76305 


76313 1 76320 1 76328 


76335 
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TABLJt; XXVI. 


Loganthms of Numbers from 1 to 10|000. 


No. 

580 
581 
582 
583 
584 
585 
586 
587 
588 
589 

590 
591 
592 
593 
594 
595 
596 
597 
598 
599 

600 
601 
602 
603 
604 
605 
606 
607 
608 
609 

610 
611 
612 
613 
614 
615 
616 
617 
618 
619 

620 
621 
622 
623 
624 
625 
626 
627 
628 
629 

630 
631 
632 
633 
634 
635 
636 
637 
638 
639 





1 


2 


3 


4 


5 


6 


7 


8 


9 


76343 
76418 
76492 
76567 
76641 
76716 
76790 
76864 
76938 
77012 

77085 
77159 
77232 
77305 
77379 
77452 
77525 
77597 
77670 
77743 

77815 
77887 
77960 
78032 
78104 
78176 
7f.247 
78319 
78390 
78462 

78533 
78604 
78675 
78746 
78817 
78888 
78958 
79029 
79099 
79169 

79239 
79309 
79379 
79449 
79518 
79588 
79657 
79727 
79796 
79865 

79934 
80003 
80072 
80140 
80209 
80277 
80346 
80414 
80482 
80550 


76350 
76425 
76500 
76574 
76649 
76723 
76797 
76871 
76945 
77019 

77093 
77166 
77240 
77313 
77386 
77459 
77532 
77605 
77677 
77750 

77822 

77895 

77967 

78039 

78111 

78183 

78254 

78326 

78398' 

78469 

78540 
78611 
78682 
78753 
78824 
78895 
78965 
79036 
79106 
79176 

79246 
79316 
79386 
79456 
79525 
79595 
79664 
79734 
79803 
79872 

79941 
80010 
80079 
80147 
80216 
80284 
80353 
80421 
80489 
80^.57 


76358 
76433 
76507 
76582 
76656 
76730 
76805 
76879 
76953 
77026 

77100 
77173 
77247 
77320 
77393 
77466 
77539 
77612 
77685 
77757 

77830 
77902 
77974 
78046 
78118 
78190 
78262 
78333 
78405 
78476 

78547 
78618 
78689 
78760 
78831 
78902 
78972 
79043 
79113 
79183 

79253 
79323 
79393 
79463 
79532 
79602 
79671 
79741 
79810 
79879 

79948 
80017 
80085 
80154 
80223 
80291 
803:39 
80428 
80496 
80%fi4 


76365 
76440 
76515 
76589 
76664 
76738 
76812 
76886 
76960 
77034 

77107 
77181 
77254 
77327 
77401 
77474 
77546 
77619 
77692 
77764 

77837 
77909 
77981 
78053 
78125 
78197 
78269 
78340 
78412 
78483 

78554 
78625 
78696 
78767 
78838 
78909 
78979 
79050 
79120 
79190 

79260 
79330 
79400 
79470 
79539 
79609 
79678 
79748 
79817 
79886 

79955 
80024 
80092 
80161 
80229 
80298 
80366 
80434 
80502 
80570 


76373 
76448 
76522 
7C597 
76671 
76745 
76819 
76893 
76967 
77041 

77115 
77188 
77262 
77335 
77408 
77481 
77554 
77627 
77699 
77772 

77844 
77916 
77988 
78061 
78132 
78204 
78276 
78347 
78419 
78490 

78561 
78633 
78704 
78774 
78845 
78916 
78986 
79057 
79127 
79197 

79267 
79337 
79407 
79477 
79546 
79616 
79685 
79754 
79824 
79893 

79962 
80030 
80099 
80168 
80236 
80305 
80373 
80441 
80509 
80577 


76380 
76455 
76530 
76604 
76678 
76753 
76827 
76901 
76975 
77048 

7712? 
77195 
77269 
77342 
77415 
77488 
77561 
77634 
77706 
77779 

77851 
77924 
77996 
78068 
78140 
78211 
78283 
78355 
78426 
78497 

78569 
78640 
78711 
78781 
78852 
78923 
78993 
79064 
79134 
79204 

79274 
79344 
79414 
79484 
79553 
79623 
79692 
79761 
79831 
79900 

79969 
80037 
80106 
80175 
80243 
80312 
80380 
80448 
80516 
80584 


76388 
76462 
76537 
76612 
76686 
76760 
76834 
76908 
76982 
77056 

77129 
77203 
77276 
77349 
77422 
77495 
77568 
77641 
77714 
77786 

77859 
77931 
78003 
78075 
78147 
78219 
78290 
78362 
78433 
78504 

78576 
78647 
78718 
78789 
78859 
78930 
79000 
79071 
79141 
79211 

79281 
79351 
79421 
79491 
79560 
79630 
79699 
79768 
79837 
79906 

79975 
80044 
80113 
80182 
80250 
80318 
80387 
80455 
80523 
80591 


76395 
76470 
76545 
76619 
76693 
76768 
76842 
76916 
76989 
77063 

77137 
77210 
77283 
77357 
77430 
77503 
77576 
77648 
77721 
77793 

77866 
77938 
78010 
78082 
78154 
78226 
78297 
78369 
78440 
78512 

78583 
78654 
78725 
78796 
78866 
78937 
79007 
79078 
79148 
79218 

79288 
79868 
79428 
79498 
79567 
79637 
79706 
79775 
79844 
79913 

79982 
80051 
80120 
80188 
80257 
80325 
80393 
80462 
80530 
80598 


76403 
76477 
76552 
76626 
76701 
76775 
76849 
76923 
76997 
77070 

77144 
77217 
77291 
77364 
77437 
77510 
77583 
77656 
77728 
77801 

77873 
77945 
78017 
78089 
78161 
78233 
78305 
78376 
78447 
78519 

78590 
78661 
78732 
78803 
78873 
78944 
79014 
79085 
79155 
79225 

79295 
79365 
79435 
79505 
79574 
79644 
79713 
79782 
79851 
79920 

79989 
80058 
80127 
80195 
80264 
80332 
80400 
80468 
80536 
80604 


76410 
76485 
76559 
76634 
76708 
76782 
76856 
76930 
77004 
77078 

77151 
77225 
77298 
77371 
77444 
77517 
77590 
77663 
77735 
77808 


77880 
77952 
78025 
78097 
78168 
78240 
78312 
78383 
78455 
78526 

78597 
78668 
78739 
78810 
78880 
78951 
79021 
79092 
79162 
79232 

79302 
79372 
79442 
79511 
79581 
79650 
79720 
79789 
79858 
79927 


79996 
80065 
80134 
80202 
80271 
80339 
80407 
80475 
80543 
80611 
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TABLE XX7I. Logarithms of Numbers from 1 to 10,000. 



No. 

640 
641 
642 
643 
644 
645 
646 
647 
648 
649 

650 
651 
652 
653 
654 
655 
656 
657 
658 
659 

660 
661 
662 
663 
664 
665 
666 
667 
668 
669 

670 
671 
672 
673 
674 
675 
676 
677 
678 
679 

680 
681 
682 
683 
684 
685 
686 
687 
688 
689 

690 
691 
692 
693 
694 
695 
696 
697 
698 
699 





1 


2 


3 


4 


5 


6 


7 


8 


9 


80618 
80686 
80754 
80821 
80889 
80956 
81023 
81090 
81158 
8122^4 

81291 
81358 
81425 
81491 
81558 
81624 
81690 
81757 
81823 
81889 

81954 
82020 
82086 
82151 
82217 
82282 
82347 
82413 
82478 
82543 

82607 
82672 
82737 
82802 
82866 
82930 
82995 
83059 
83123 
83187 

83251 
83315 
83378 
83442 
83506 
83569 
83632 
83696 
83759 
83822 

83885 
83948 
84011 
84073 
84136 
84198 
84261 
84323 
84386 
84448 


80625 
80693 
8O7C0 
80828 
80895 
80963 
81030 
81097 
81164 
81231 

81298 
81365 
81431 
81498 
81564 
81631 
81697 
81763 
81829 
81895 

81961 
82027 
82092 
82158 
82223 
82289 
82354 
82419 
82484 
82549 

82614 
82679 
82743 
82808 
82872 
82937 
83001 
83065 
83129 
83193 

83257 
83321 
83385 
83448 

8aoi2 

83575 
83639 
83702 
83765 
83828 

83891 
83954 
84017 
84080 
84142 
84205 
84267 
84330 
84392 
84454 


80632 
80699 
80767 
80835 
80902 
80969 
81037 
81104 
81171 
81238 

81305 
81371 
81438 
81505 
81571 
81637 
81704 
81770 
81836 
81902 

81968 
82033 
82099 
82164 
82230 
82295 
82360 
82426 
82491 
82556 

82620 
82685 
82750 
82814 
82879 
82943 
83008 
83072 
83136 
83200 

83264 
a3327 
83391 
83455 
83518 
83582 
83645 
83708 
83771 
83835 

83897 
83960 
84023 
84086 
84148 
84211 
84273 
84336 
84398 
84460 


80638 
80706 
80774 
80841 
80909 
80976 
81043 
81111 
81178 
81245 

81311 
81378 
81445 
81511 
81578 
81644 
81710 
81776 
81842 
81908 

81974 
82040 
82105 
82171 
82236 
82302 
82367 
82432 
82497 
82562 

82627 
82692 
82756 
82821 
82885 
82950 
83014 
83078 
83142 
83206 

83270 
83334 
83398 
83461 
83525 
83588 
83651 
83715 
83778 
83841 

83904 
83967 
84029 
84092 
84155 
84217 
84280 
84342 
84404 
84466 


80645 
80713 
80781 
80848 
80916 
80983 
81050 
81117 
81184 
81251 

81318 
81385 
81451 
81518 
81584 
81651 
81717 
81783 
81849 
81915 

81981 
82046 
82112 
82178 
82243 
82308 
82373 
82439 
82504 
82569 

82633 
82698 
82763 
82827 
82892 
82956 
83020 
83085 
83149 
83213 

83276 
83340 
83404 
83467 
83531 
83594 
83658 
83721 
83784 
83847 

83910 
83973 
84036 
84098 
84161 
84223 
84286 
84348 
84410 
84473 


80652 
80720 
80787 
80855 
80922 
80990 
81057 
81124 
81191 
81258 

81325 
81391 
81458 
81525 
81591 
81657 
81723 
81790 
81856 
81921 

81987 
82053 
82119 
82184 
82249 
82315 
82380 
82445 
82510 
82575 

82640 
82705 
82769 
82834 
82898 
82963 
83027 
83091 
83155 
83219 

83283 
83347 
83410 
a3474 
83537 
83601 
83664 
83727 
83790 
83853 

83916 
83979 
84042 
84105 
84167 
84230 
84292 
84354 
84417 
84470 


80659 
80726 
80794 
80862 
80929 
80996 
81064 
81131 
81198 
81265 

81331 
81398 
81465 
81531 
81598 
81664 
81730 
81796 
81862 
81928 

81994 
82060 
82125 
82191 
82256 
82321 
82387 
82452 
82517 
82582 

82646 
82711 
82776 
82840 
82905 
82969 
83033 
83097 
83161 
83225 

83289 
83353 
83417 
83480 
83544 
83607 
83670 
83734 
83797 
83860 

83923 
83985 
84048 
84111 
84173 
84236 
84298 
84361 
84423 
8448% 


80665 
80733 
80801 
80868 
80936 
81003 
81070 
81137 
81204 
81271 

81338 
81405 
81471 
81538 
81604 
81671 
81737 
81803 
81869 
81935 

82000 
82066 
82132 
82197 
82263 
82328 
82393 
82458 
82523 
82588 

82653 
82718 
82782 
82847 
82911 
82975 
83040 
83104 
83168 
83232 

83296 
83359 
83423 
83487 
83550 
83613 
83677 
83740 
83803 
83866 

83929 
83992 
84055 
84117 
84180 
84242 
84305 
84367 
844?9 
ft44fl1 


80672 
80740 
80808 
80875 
80943 
81010 
81077 
81144 
81211 
81278 

81345 
81411 
81478 
81544 
81611 
81677 
81743 
81809 
81875 
81941 

82007 
82073 
82138 
82204 
82269 
82334 
82400 
82465 
82530 
82595 

82659 
82724 
82789 
82853 
82918 
82982 
83046 
83110 
83174 
83238 

83302 
83366 
83429 
83493 
83556 
83620 
83683 
83746 
83809 
83872 

83935 

83998 i 

84061 

84123 

84186 

84248 

84311 

84373 

84435 1 

84497 1 


80679 
80747 
80814 
80882 
80949 
81017 
81084 
81151 
81218 
81285 


81351 
81418 
81485 
81551 
81617 
81684 
81750 
81816 
81882 
81948 


82014 
82079 
82145 
C2210 
82276 
82341 
82406 
82471 
82536 
82601 

82666 
82730 
82795 
82860 
82924 
82988 
83052 
83117 
83181 
83245 

83308 
83372 
83436 
83499 
83563 
83626 
83689 
83753 
83816 
83879 

83942 
84004 
84067 
84130 
84192 
84255 
84317 
84379 
84442 
84504 
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XXVI. Logarithms of Nmnbers from 1 to 10,000. 



No. 

TOO 
701 
702 
703 
704 
705 
706 
707 
708 
709 

710 
711 
712 
713 
714 
715 
716 
717 
718 
719 

720 
721 
722 
723 
724 
725 
726 
727 
728 
729 

730 

731 
732 
733 
734 
735 
736 
737 
738 







740 
741 
742 
743 
744 
745 
746 
747 
748 
749 

750 
751 
752 
753 
754 
755 
756 
757 
758 
759 



84510 
84572 
84634 
84696 
84757 
84819 
84880 
84942 
85003 
85065 

85126 
85187 
85248 
85309 
85370 
85431 
85491 
85552 
85612 
85673 

85733 
85794 
85854 
85914 
85974 
86034 
86094 
86153 
86213 
86273 

86332 
86392 
86451 
86510 
86570 
86629 
86688 
86747 
86806 



739 86864 



86923 
86982 
87040 
87099 
87157 
87216 
87274 
87352 
87390 
87448 

87506 
87564 
87622 
87679 
87737 
87795 
87852 
87910 
87967 
88024 



1 


2 


3 


4 


84516 
84578 
84640 
84702 
84763 
84825 
84887 
84948 
85009 
a507l 

85132 
85193 
85254 
85315 
85376 
85437 
85497 
85558 
85618 
85679 

85739 
85800 
85860 
85920 
85980 
86040 
86100 
86159 
86219 
86279 

86338 
86398 
86457 
86516 
86576 
86635 
86694 
86753 
86812 
86870 

86929 
86988 
87046 
87105 
87163 
87221 
87280 
87338 
87396 
87454 

87512 
87570 
87628 
87685 
87743 
87800 
87858 
87915 
87973 
88030 


84522 
84584 
84646 
84708 
84770 
84831 
84893 
84954 
85016 
85077 

85138 
85199 
85260 
85321 
85382 
85443 
85503 
85564 
85625 
85685 

85745 
85806 
85866 
85926 
85986 
86046 
86106 
86165 
86225 
86285 

86344 
86404 
86463 
86522 
86581 
86641 
86700 
86759 
868 17 
86876 

86935 
86994 
87052 
87111 
87169 
87227 
87286 
87344 
87402 
87460 

87518 
87576 
87633 
87691 
87749 
87806 
87864 
87921 
87978 
88036 


84528 
84590 
84652 
84714 
84776 
84837 
84899 
84960 
85022 
85083 

85144 
85205 
85266 
85327 
85388 
85449 
85509 
85570 
85631 
85691 

85751 
85812 
85872 
85932 
85992 
86052 
86112 
86171 
86231 
86291 

86350 
86410 
86469 
86528 
86587 
86646 
86705 
86764 
86823 
86882 

86941 
86999 
87058 
87116 
87175 
87233 
87291 
87349 
87408 
87466 

87523 
87581 
87639 
87697 
87754 
87812 
87869 
87927 
87984 
88041 


84535 
84597 
84658 
84720 
84782 
84844 
84905 
84967 
85028 
85089 

85150 
85211 
85272 
85333 
85394 
85455 
85516 
85576 
85637 
85697 

85757 
85818 
85878 
85938 
85998 
86058 
86118 
86177 
86237 
86297 

86356 
.86415 
86475 
86534 
86593 
86652 
86711 
86770 
86829 
86888 

86947 
87005 
87064 
87122 
87181 
87239 
87297 
87355 
87413 
87471 

87529 
87587 
87645 
87703 
87760 
87818 
87875 
87933 
87990 
88047 1 



84541 
84603 
84665 
84726 
84788 
84850 
84911 
84973 
85034 
85095 

85156 
85217 
85278 
85339 
85400 
85461 
85522 
85582 
85643 
85703 

85763 
85824 
85884 
85944 
86004 
86064 
86124 
86183 
86243 
86303 

86362 
86421 
86481 
86540 
86599 
86658 
86717 
86776 
86835 
86894 

86953 
87011 
87070 
87128 
87186 
87245 
87303 
87361 
87419 
87477 

87535 
87593 
87651 
87708 
87766 
87823 
87881 
87938 
87996 
88053 



6 



84547 
84609 
84671 
84733 
84794 
84856 
84917 
84979 
85040 
85101 

85163 
85224 
85285 
85345 
85406 
85467 
85528 
85588 
85649 
85709 

85769 
85830 
85890 
85950 
86010 
86070 
86130 
86189 
86249 
86308 

86368 
86427 
86487 
86546 
86605 
86664 
86723 
86782 
86841 
86900 

86958 
87017 
87075 
87134 
87192 
87251 
87309 
87367 
87425 
87483 

87541 
87599 
87656 
87714 
87772 
87829 
87887 
87944 
88001 
88058 



84653 
84615 
84677 
84739 
84800 
84862 
84924 
84985 
85046 
85107 

85169 
85230 
85291 
85352 
85412 
85473 
85534 
85594 
85655 
85715 

85775 
85836 
85896 
85956 
86016 
86076 
86136 
86195 
86255 
86314 

86374 
86433 
86493 
86552 
86611 
86670 
86729 
86788 
86847 
86906 

86964 
87023 
87081 
87140 
87198 
87256 
87315 
87373 
87431 
87489 

87547 
87604 
87662 
87720 
87777 
87835 
87892 
87950 
88007 
88064 



8 



84559 
84621 
84683 
84745 
84807 
84868 
84930 
84991 
85052 
85114 

85175 
85236 
85297 
85358 
85418 
86479 
85640 
85600 
85661 
85721 

85781 
85842 
85902 
85962 
86022 
86082 
86141 
86201 
86261 
86320 

86380 
86439 
86499 
86558 
86617 
86676 
86735 
86794 
86853 
86911 

86970 
87029 
87087 
87146 
87204 
87262 
87320 
87379 
87437 
87495 

87552 
87610 
87668 
87726 
87783 
87841 
87898 
87955 
88013 
88070 



9 



84566 
84628 
84689 
84751 
84813 
84874 
84936 
84997 
86058 
85120 

85181 
85242 
85303 
85364 
85426 
85485 
85546 
85606 
85667 
85727 

85788 
85848 
85908 
85968 
86028 
86088 
86147 
86207 
86267 
86326 

86386 
86445 
86504 
86564 
86623 
86682 
86741 
86800 
86869 
86917 

86976 
87035 
87093 
87151 
87210 
87268 
87326 
87384 
87442 
87500 

87558 
87616 
87674 
87731 
87789 
87846 
87904 
87961 
88018 
88076 
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TABLE XXVI. 


Logarithins of Numbers fipom 1 to 10,000. 


No. 
760 





1 , 2 


3 


4 


5 


6 


7 


8 


9 


88081 88087 88093 


88098 


88104 


88110 


88116 


88121 


88127 


88133 


761 


88138 


88144 88150 


88156 


88161 


88167 


88173 


88178 


88184 


88190 


762 


88195 


88201 


88207 


88213 


88218 


88224 


88230 


88235 


88641 


88247 


763 


88252 


88258 


88264 


88270 


88275 


88281 


88287 


88292 


88298 


88304 


764 


88309 


88315 


88321 


88326 


88332 


88338 


88343 


88349 


88355 


88360 


765 


88366 


88372 


88377 


88383 


88389 


88395 


88400 


88406 


88412 


88417 


766 


88423 


88429 


88434 


88440 


88446 


88451 


88457 


88463 


88468 


88474 


767 


88480 


88485 


88491 


88497 


88502 


88508 


88513 


88519 


88525 


88530 


768 


88536 


88542 


88547 


88553 


88559 


88564 


88570 


88576 


88581 


88587 


769 
770 


88593 
88649 


88598 
88655 


88604 
88660 


88610 
88666 


88615 
88672 


88621 
88677 


88627 
88683 


88632 
88689 


88638 
88694 


88643 


88700 


771 


88705 


88711 


88717 


88722 


88728 


88734 


88739 


88745 


88750 


88756 


772 


88762 


88767 


88773 


88779 


88784 ' 88790 


88795 


88801 


88}«)7 


88812 


773 


88818 


88824 


88829 


88835 


88840 88846 


88852 


88857 


88863 


88868 


774 


88874 


88880 


88885 


88891 


88897 1 88902 


88908 


88913 


88919 


88925 


775 


88930 


88936 


88941 


88947 


88953 


88958 


88964 


88969 


88975 


88981 


776 


88986 


88992 


88997 


89003 


89009 


89014 


89020 


89025 


89031 


89037 


777 


89042 


89048 


89053 


89059 


89064 


89070 


89076 


89081 


89087 


89092 


778 


89098 


89104 


89109 


89115 


89120 


89126 


89131 


89137 


89143 


89148 


779 


89154 


89159 


89165 


89170 


89176 


89182 


89187 


89193 


89198 


89204 


780 


89209 


89215 


89221 


89226 


89232 


89237 


89243 


89248 


89254 


89260 


781 


89265 


89271 


89276 


89282 


89287 


89293 


89298 


89304 


89310 


89315 


782 


89321 


89326 


89332 


89337 


89343 


89348 


89354 


89360 


89365 


89371 


783 


89376 


89382 


89387 


89393 


89398 


89404 


89409 


89415 


89421 


89426 


784 


89432 


89437 


89443 


89448 


89454 


89459 


89465 


89470 


89476 


89481 


785 


89487 


89492 


89498 


89504 


89509 


89515 


89520 


89526 


89531 


89537 


786 


89542 


89548 


89553 


89559 


89564 


89570 


89575 


89581 


89586 


S9592 


787 


89597 


89603 


89609 


89614 


89620 


89625 


89631 


89636 


89642 


89647 


788 


89653 


89658 


89664 


89669 


89675 


89680 


89686 


89691 


89697 


89702 


789 


89708 


89713 


89719 


89724 


89730 


89735 


89741 


89746 


89752 


89757 


790 


89763 


89768 


89774 


89779 


89785 


89790 


89796 


89801 


89807 


89812 


791 


89818 


89823 


89829 


89834 


89840 


89845 


89851 


89856 


89862 


89867 


792 


89873 


89878 


89883 


89889 


89894 


89900 


89905 


89911 


89916 


89922 


793 


89927 


89933 


89938 


89944 


89949 


89955 


89960 


89966 


89971 


89977 


794 


89982 


89988 


89993 


89998 


90004 


90009 


90015 


90020 


90026 


90031 


795 


90037 


90042 


90048 


90053 


90059 


90064 


90069 


90075 


90080 


90086 


796 


90091 


90097 


90102 


90108 


90113 


90119 


90124 


90129 


90135 


90140 


797 


90146 


90151 90157 


90162 


90168 


90173 


90179 


90184 


90189 


90195 


798 


90200 


90206 90211 


90217 


90222 


90227 


90233 


90238 


90244 


90249 


799 


90255 


90260 


90266 


90271 


90276 


90282 


90287 


90293 


90298 


90304 


800 


90309 


90314 


90320 


90325 


90.'J,31 


90336 


90342 


90347 


90352 


90358 


801 


90363 


90369 


90374 


90380 


90385 


90390 


90396 


90401 


90407 


90412 


802 


90417 


90423 90428 


90434 


90439 


90445 


90450 


90455 


90461 


904<36 


803 


90472 


90477 


90482 


90488 


90493 


90499 


90504 


90509 


90515 


90520 


»04 


90526 


90531 


90536 


90542 


90547 


90553 


90558 


90563 


90569 


90574 


805 


90580 


90585 


90590 


90596 


90601 


90607 


90612 


90617 


90623 


90628 


806 


90634 


90639 


90644 


90650 


90655 


90660 


90666 


90671 


90677 


90682 


807 


90687 


90693 


90698 


90703 


90709 


90714 


90720 


90725 


90730 


90736 


808 


90741 


90747 


90752 


90757 


90763 


90768 


90773 


90779 


90784 


90789 


809 


90795 


90800 


90806 


90811 


90816 


90822 


90827 


190832 


90838 


90843 


810 


90849 


90fI54 I 90859 


90865 


90870 


90875 


90881 


90886 


90891 


90897 


811 


90902 


90907 ,90913 


90918 


90924 . 90929 


90934 


90940 


90945 


90950 


812 


90956 


90961 


90966 


90972 


90977 


90982 


90988 


90993 


90998 


91004 


813 


91009 


91014 


91020 


91025 


91030 


91036 


91041 


91046 


91052 


91057 


814 


91062 


91068 


91073 


91078 


91084 91089 


91094 


91100 


91105 


91110 


815 


91116 


91121 


91126 


91132 


91137 91142 


91148 


91153 


91158 


91164 


816 


91169 


91174 


91180 


91185 


91190 


91196 


91201 


91206- 


91212 


91217 


817 


91222 


91228 


91233 


91238 


91243 


91249 


91254 


91259 


91265 


91270 


818 


91275 


91281 


91286 


91291 


91297 


91302 


91307 


91312 


91318 


91323 


819 91328 1 


91334 91339 '91344 '91350 191355 


91360 


91365 


91371 91376 | 
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TABLE XXVI. 


LoganthmR of Numbers from 1 to 10,000. 


No. 

820 
821 
822 
823 
824 
825 
826 
827 
828 
829 

830 
831 
832 
833 
834 
835 
836 
837 
838 
839 

840 
841 
842 
843 
844 
845 
846 
847 
848 
849 

850 
851 
852 
853 
854 
855 
856 
857 
858 
859 

860 
861 
862 
863 
864 
865 
866 
867 
868 
869 

870 
871 
872 
873 
874 
8'J5 
876 
877 
878 
879 





1 


2 


3 


4 


5 


6 


7 


8 


9 


91381 

91434 

91487 

91540 

91593 

91645 

91698 

91751 

91803 

91855 

91908 
91960 
92012 
92065 
92117 
92169 
92221 
92273 
92324 
92376 

92428 
92480 
92531 
92583 
92634 
92686 
92737 
92788 
92840 
92891 

92942 
92993 
93044 
93095 
93146 
93197 
93247 
93298 
93349 
93399 

93450 
93500 
93551 
93601 
93651 
93702 
93752 
93802 
93852 
93902 

93952 
94002 
94052 
94101 
94151 
94201 
94250 
94300 
94349 
94399 


91387 
91440 
91492 
91545 
91598 
91651 
91703 
91756 
91808 
91861 

91913 
91965 
92018 
92070 
92122 
92174 
92226 
92278 
92330 
92381 

92433 
92485 
92536 
92588 
92639 
92691 
92742 
92793 
92845 
92896 

92947 
92998 
93049 
93100 
93151 
93202 
93252 
93303 
93354 
93404 

93455 
93505 
93556 
93606 
93656 
93707 
93757 
93807 
93857 
93907 

93057 
94007 
94057 
94106 
94156 
94206 
94255 
94305 
94a54 
94404 


91392 
91445 
91498 
91551 
91603 
91656 
91709 
91761 
91814 
91866 

91918 
91971 
92023 
92075 
92127 
92179 
92231 
92283 
92335 
92387 

92438 
92490 
92542 
92593 
92645 
92696 
92747 
92799 
92860 
92901 

92952 
93003 
93054 
93105 
93156 
93207 
93258 
93308 
93359 
93409 

93460 
93510 
93561 
93611 
93661 
93712 
93762 
93812 
93862 
93912 

93062 
94012 
94062 
94111 
94161 
94211 
94260 
94310 
94a59 
94409 


91397 
91450 
91503 
91556 
91609 
91661 
91714 
91766 
91819 
91871 

91924 
91976 
92028 
92080 
92132 
92184 
92236 
92288 
92340 
92392 

92443 
92495 
92547 
92598 
92650 
92701 
92762 
92804 
92855 
92906 

92967 
93008 
93059 
93110 
93161 
93212 
93263 
93313 
93364 
93414 

93465 
93515 
93566 
93616 
93666 
93717 
93767 
93817 
93867 
93917 

93967 
94017 
94067 
94116 
94166 
94216 
94265 
94315 
94364 
94414 


91403 
91455 
91508 
91561 
91614 
91666 
91719 
91772 
91824 
91876 

91929 
91981 
92033 
92085 
92137 
92189 
92241 
92293 
92345 
92397 

92449 
92500 
92552 
92603 
92655 
92706 
92758 
92809 
92860 
92911 

92962 
93013 
93064 
93115 
93166 
93217 
93268 
93318 
93369 
93420 

93470 
93520 
93571 
93621 
93671 
93722 
93772 
93822 
93872 
93922 

93972 
94022 
94072 
94121 
94171 
94221 
94270 
94320 
94369 
94419 


91408 
91461 
91514 
91566 
91619 
91672 
91724 
91777 
91829 
91882 

91934 
91986 
92038 
92091 
92143 
92195 
92247 
92298 
92350 
92402 

92454 
92505 
92557 
92609 
92660 
92711 
92763 
92814 
92866 
92916 

92967 
93018 
93069 
93120 
93171 
93222 
93273 
93323 
93374 
93425 

93476 
93526 
93576 
93626 
93676 
93727 
93777 
93827 
93877 
93927 

93977 
94027 
94077 
94126 
94176 
94226 
94275 
94325 
94374 
94424 


91413 
91466 
91519 
91672 
91624 
91677 
91730 
91782 
91834 
91887 


91418 
91471 
91624 
91677 
91630 
91682 
91735 
91787 
91840 
91892 


91424 
91477 
91529 
91582 
91635 
91687 
91740 
91793 
91845 
91897 


91429 
91482 
91536 
91587 
91640 
91693 
91746 
91798 
91850 
91903 


91939 
91991 
92044 
92096 
92148 
92200 
92252 
92304 
92355 
92407 

92459 
92511 
92562 
92614 
92665 
92716 
92768 
92819 
92870 
92921 

92973 
93024 
93075 
93125 
93176 
93227 
93278 
93328 
93379 
93430 

93480 
93531 
9a581 
93631 
93682 
93732 
93782 
93832 
93882 
93932 

93982 
94032 
94082 
94131 
94181 
94231 
94280 
94330 
94379 
94429 


91944 
91997 
92049 
92101 
92153 
92205 
92257 
92309 
92361 
92412 

92464 
92516 
92567 
92619 
92670 
92722 
92773 
92824 
92875 
92927 

92978 
93029 
93080 
93131 
93181 
93232 
93283 
93334 
93384 
934-W 

93486 
93536 
93686 
93636 
93687 
93737 
93787 
93837 
93887 
93937 

93987 
94037 
94086 
94136 
94186 
94236 
94285 
94335 
94384 
94433 


91950 
92002 
92054 
92106 
92158 
92210 
92262 
92314 
92366 
92418 

92469 
92521 
92572 
92624 
92675 
92727 
92778 
92829 
92881 
92932 

92983 
93034 
93085 
93136 
93186 
93237 
93288 

9^m 

93389 
93440 

93490 
93541 
93591 
93641 
93692 
93742 
93792 
93842 
93892 
93942 

93092 
94012 
94091 
94141 
94191 
94240 
94290 
94340 
94389 
94438 


91966 
92007 
92069 
92111 
92163 
92215 
92267 
92319 
92371 
92423 


92474 
92526 
92578 
92629 
92681 
92732 
92783 
92834 
92886 
92937 

92988 
93039 
93090 
93141 
93192 
93242 
93293 
93344 
93394 
93445 


93496 
93646 
93596 
93646 
93697 
93747 
93797 
93847 
93897 
93947 

93997 
94047 
94096 
94146 
94196 
94245 
94295 
94345 
94394 
94443 
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TABLE XXVI. 


LogoritlmiB of Numbers from 1 to 10,000. 


1 No. 

880 
881 
882 
883 
884 
885 
886 
887 
888 
889 

890 
891 
892 
893 
894 
895 
896 
897 
898 
899 

900 
901 
902 
903 
904 
905 
906 
907 
908 
909 

910 
911 
912 
913 
914 
915 
916 
917 
918 
919 

920 
921 
922 
923 
924 
925 
926 
927 
928 
929 

930 
931 
932 
933 
934 
935 
936 
937 
938 
939 




94448 
94498 
94547 
94596 
94645 
94694 
94743 
94792 
94841 
94890 

94939 
94988 
95036 
95085 
95134 
95182 
95231 
95279 
95328 
95376 

95424 
95472 
95521 
95569 
95617 
95665 
95713 
95761 
95809 
95aS6 

95904 
95952 
95999 
96047 
96095 
96142 
96190 
96237 
96284 
96332 

96379 
96426 
96473 
96520 
96567 
96614 
96661 
96708 
96755 
96802 

96848 
96895 
96942 
96988 
97035 
97081 
97128 
97174 
97220 
97267 


1 


2 


3 


4 


5 


6 


7 

94483 
94532 
94581 
94630 
94680 
94729 
94778 
94827 
94876 
94924 

94973 
95022 
95071 
95119 
95168 
95216 
95265 
95313 
95361 
95410 

95458 
95506 
95554 
95602 
95650 
95698 
95746 
95794 
95842 
95890 

95938 
95985 
96033 
96080 
96128 
96175 
96223 
96270 
96317 
96365 

96412 
96459 
96506 
96553 
96600 
96647 
96694 
96741 
96788 
96834 

96881 
96928 
96974 
97021 
97067 
97114 
97160 
97206 
97253 
97299 


8 


9 

94493 
94542 
94591 
94640 
94689 
94738 
94787 
94836 
94885 
94934 

94983 
95032 
95080 
95129 
95177 
95226 
95274 
95323 
95371 
95419 

95468 
95516 
95564 
95612 
95660 
95708 
95756 
95804 
95852 
95899 

95947 
95995 
96042 
96090 
96137 
96185. 
96232 
96280 
96327 
96374 

96421 
96468 
96515 
96562 
96609 
96656 
96703 
96750 
96797 
96844 

96890 
96937 
96984 
97030 
97077 
97123 
.97169 
97216 
97262 
97»8 


94453 
94503 
94552 
94601 
94650 
94699 
94748 
94797 
94846 
94895 

94944 
94993 
95041 
95090 
95139 
95187 
95236 
95284 
95332 
95381 

95429 
95477 
95525 
95574 
95622 
95670 
95718 
95766 
95813 
95861 

95909 
95957 
96004 
96052 
96099 
96147 
96194 
96242 
96289 
96336 

96384 
96431 
96478 
96525 
96572 
96619 
96666 
96713 
96759 
96806 

96853 
96900 
96946 
96993 
97039 
97086 
97132 
97179 
'97225 
97271 


94458 
94507 
94557 
94606 
94655 
94704 
94753 
94802 
94851 
94900 

94949 
94998 
95046 
95095 
95143 
95192 
95240 
95289 
95337 
95386 

95434 
95482 
95530 
95578 
95626 
95674 
95722 
95770 
95818 
95866 

95914 
95961 
96009 
96057 
96104 
96152 
96199 
96246 
96294 
96341 

96388 
96435 
96483 
96530 
96577 
96624 
96670 
96717 
96764 
96811 

96858 
96904 
96951 
96997 
97044 
97090 
97137 
97183 
97230 
97276 


94463 
94512 
94562 
94611 
94660 
94709 
94758 
94807 
94856 
94905 

94954 
95002 
95051 
95100 
95148 
95197 
95245 
95294 
95342 
95390 

95439 
954S7 
95535 
95583 
95631 
95679 
95727 
95775 
95823 
95871 

95918 
95966 
96014 
96061 
96109 
96156 
96204 
96251 
96298 
96346 

96393 
96440 
96487 
96534 
96581 
96628 
96675 
96722 
96769 
96816 

96862 
96909 
96956 
97002 
97049 
97095 
97142 
97188 
97234 
97280 


94468 
94517 
94567 
94616 
94665 
94714 
94763 
94812 
94861 
94910 

94959 
95007 
95056 
95105 
951i>3 
95202 
95250 
95299 
95347 
95395 

95444 
95492 
95540 
95588 
95636 
95684 
95732 
95780 
95828 
95875 

95923 
95971 
96019 
96066 
96114 
96161 
96209 
96266 
96303 
96350 

96398 
96445 
96492 
96539 
96586 
96633 
96680 
96727 
96774 
96820 

96867 
96914 
96960 
97007 
97053 
97100 
97146 
97192 
97239 
972a5 


94473 
94522 
94571 
94621 
94670 
94719 
94768 
94817 
94866 
94915 

94963 
95012 
95061 
95109 
95158 
95207 
95255 
95303 
95352 
95400 

95448 
95497 
95545 
95593 
95641 
95689 
95737 
95785 
95832 
95880 

95928 
95976 
96023 
96071 
96118 
96166 
96213 
96261 
96308 
96355 

96402 
96450 
96497 
96544 
96591 
96638 
96685 
96731 
96778 
96825 

96872 
96918 
96965 
97011 
97068 
97104 
97151 
97197 
97243 
97290 


94478 
94527 
94576 
94626 
94675 
94724 
94773 
94822 
94871 
94919 

94968 
95017 
95066 
95114 
95163 
95211 
95260 
95308 
95357 
95405 

95453 
95501 
95550 
95598 
96646 
95694 
95742 
95789 
95837 
95885 

95933 
95980 
96028 
96076 
96123 
96171 
96218 
96265 
96313 
96360 

96407 
96454 
96501 
96548 
96595 
96642 
96689 
96736 
96783 
96830 

96876 
96923 
96970 
97016 
97063 
97109 
97155 
97202 
97248 
97294 


94488 
94537 
94586 
94635 
94685 
94734 
94783 
94832 
94880 
94929 

94978 
95027 
95075 
95124 
95173 
95221 
95270 
95318 
95366 
95415 

95463 
95511 
95559 
95607 
95655 
95703 
95751 
95799 
95847 
95895 

95942 
95990 
96038 
96085 
96133 
96180 
96227 
96275 
96322 
96369 

96417 
96464 
96511 
96558 
96605 
96652 
96699 
96745 
96792 
96839 

96886 
96932 
96979 
97025 
97072 
97118 
97165 
97211 
97257 
97304 
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TABLE XXVI. Logarithms of Numbers from 1 to 10,000. 



No. 

940 

941 
942 
943 
944 
945 
946 
947 
948 
949 



97313 
97359 
97405 
97451 
97497 
97543 
97589 
97635 
97681 
97727 

97772 
97818 
97864 
97909 
97955 
98000 
98046 
98091 
98137 
98182 

98227 
98272 
98318 
98363 
98408 
98453 
98498 
98543 
98588 
98632 

98677 
98722 
98767 
98811 
98856 
98900 
98945 
98989 
99034 
99078 

99123 
99167 
99211 
99255 
99300 
99344 
99388 
99432 
99476 
99520 



950 
951 
952 
953 
954 
955 
956 
957 
958 
959 

960 
961 
962 
963 
964 
965 
966 
967 
968 
969 

970 
971 
972 
973 
974 
975 
976 
977 
978 

?!? 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 

990 99564 

991 99607 

992 99651 

993 99695 

994 99739 

995 99782 

996 99826 

997 99870 

998 I 99913 

999 I 99957 

S 



97317 
97364 
97410 
97456 
97302 
97548 
97594 
97640 
97685 
97731 

97777 
97823 
97868 
97914 
97959 
98005 
98050 
98096 
98141 
98186 

98232 
98277 
98322 
98367 
98412 
98457 
98502 
98547 
98592 
98637 

98682 
98726 
98771 
98816 
98860 
98905 
98949 
98994 
99038 
99083 

99127 
99171 
99216 
99260 
99304 
99348 
99392 
99436 
99480 
9952 4 

99568 
99612 
99656 
99699 
99743 
99787 
99830 
99874 
99917 
99961 



2 



97322 
97368 
97414 
97460 
97506 
97552 
97598 
97644 
97690 
97736 

97782 
97827 
97873 
97918 
97964 
98009 
98055 
98100 
98146 
98191 

98236 
98281 
98327 
98372 
98417 
98462 
98507 
98552 
98597 
98641 

98686 
98731 
98776 
98820 
98865 
98909 
98954 
98998 
99043 
99087 

99131 
99176 
99220 
99264 
99308 
99352 
99396 
99441 
99484 
99528 

99572 
99616 
99660 
99704 
99747 
99791 
99835 
99878 
99922 
99965 



97327 
97373 
97419 
97465 
97511 
97557 
97603 
97649 
97695 
97740 

97786 
97832 
97877 
97923 
97968 
98014 
98059 
98105 
98150 
98195 

98241 
98286 
98331 
98376 
98421 
98466 
98511 
98556 
98601 
98646 

98691 
98735 
98780 
98825 
98869 
98914 
98958 
99003 
99047 
99092 

99136 
99180 
99224 
99269 
99313 
99357 
99401 
99445 
99489 
99533 

99577 
99621 
99664 
99708 
99752 
99795 
99889 
99883 
99926 
99970 



4 


5 


97331 
97377 
97424 
97470 
97516 
97562 
97607 
97653 
97699 
97745 

97791 
97836 
97882 
97928 
97973 
98019 
98064 
98109 
98155 
98200 

98245 
98290 
98336 
98381 
98426 
98471 
98516 
98561 
98605 
98650 


97336 
97382 
97428 
97474 
97520 
97566 
97612 
97658 
97704 
97749 

97795 
97841 
97886 
97932 
97978 
98023 
98068 
98114 
98159 
98204 

98250 
98295 
98340 
98385 
98430 
98475 
98520 
98565 
98610 
98655 


98695 
98740 
98784 
98829 
98874 
98918 
98963 
99007 
99052 
99096 

99140 
99185 
99229 
99273 
99317 
99361 
99405 
99449 
99493 
99537 

99581 
99625 
99669 
99712 
99756 
99800 
99843 
99887 
99930 
99974 


98700 
98T44 
98789 
98834 
98878 
98923 
98967 
99012 
99056 
99100 

99145 
99189 
99233 
99277 
99322 
99366 
99410 
99454 
99498 
99542 

99585 
99629 
99673 
99717 
99760 
99804 
99848 
99891 
99935 
99978 



6 



97340 
97387 
97433 
97479 
97625 
97571 
97617 
97663 
97708 
97754 

97800 
97845 
97391 
97937 
97982 
98028 
98073 
98118 
98164 
98209 

98254 
98299 
98345 
98390 
98435 
98480 
98525 
98570 
98614 
98659 

98704 
98749 
98793 
98838 
98883 
98927 
98972 
99016 
99061 
99105 

99149 
99193 
99238 
99282 
99326 
99370 
99414 
99458 
99502 
99546 

99590 
99634 
99677 
99721 
99765 
99808 
99852 
99896 
99939 
99983 



97345 
97391 
97437 
97483 
97529 
97575 
97621 
97667 
97713 
97759 

97804 
97850 
97896 
97941 
97987 
98032 
98078 
98123 
98168 
98214 

98259 
98304 
98349 
98394 
98439 
98484 
98529 
98574 
98619 
98664 

98709 
98753 
98798 
98843 
98887 
98932 
98976 
99021 
99065 
99109 

99154 
99198 
99242 
99286 
99330 
99374 
99419 
99463 
99506 
99550 

99594 
99638 
99682 
99726 
99769 
99813 
99856 
99900 
99944 
99987 



8 



97^50 
97396 
97442 
97488 
97534 
97580 
97626 
97672 
97717 
97763 

97809 
97855 
97900 
97946 
97991 
98037 
98082 
98127 
98173 
98218 

98263 
98308 
98354 
98399 
98444 
98489 
98534 
98579 
98623 
98668 

98713 
98758 
98802 
98847 
98892 
98936 
98981 
99025 
99069 
99114 

99158 
99202 
99247 
99291 
99335 
99379 
99423 
99467 
99511 
99555 

99599 
99642 
99686 
99730 
99774 
99817 
99861 
99904 
99948 
99991 



9 



97354 
97400 
97447 
97493 
97539 
97585 
97630 
97676 
97722 
97768 

97813 
97859 
97905 
97950 
97996 
98041 
98087 
98132 
98177 
98223 

98268 
98313 
98358 
98403 
98448 
98493 
98538 
98583 
98628 
98673 

98717 
98762 
98807 
98851 
98896 
98941 
98985 
99029 
99074 
99118 

99162 
99207 
99251 
99295 
99339 
99383 
99427 
99471 
99515 
99559 

99603 
99647 
99691 
99734 
99778 
99822 
99865 
99909 
99952 
99996 
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PART IL— THEORETICAL TREATISE. 




AUXILIARY CONSTRUCTIONS AND CALCULATIONS. 

I Profiles. (See Art. 38, Part I.) (1.) Straight Profiles.— Let A C (Pig. 39) 
represent the trace of the roadbed upon any 
plane, and let A B, CD, parallel to each ^'«- ^^• 

other upon that plane, make any convenient 
angle with AC. Let AB and CD be re- 
spectively equal or in the same ratio to the 
marginal or the centre heights at A and C 
measured upon the plane of the profile. Let 
h be the height at A and A' the height at 
C. Make A B = m A and C D = m A'. It 
is required to find the abscissa AP «= x. Put AC = L. The similar triangles 

APB, CPD irive -wt^ = pn; or = — ; whence x = ■: — -7 .... 1. 

(•2.) Curved Profile of the Median Plane. (See Art. 38, Part I.)— Let ABC (Fig. 
41) be the cross-section from the surface to the meeting of the side-slopes. 
Let A B = M and A C = N, for any given cross-section at the origin A ; the 
intersection of the side-slopes is the axis ofa:;AP=y;CAN = BAM = <r. 
The values of AB and AC, at a distance x from the origin, may be expressed 

C N -^ B M 

by AB =- M + ;>a:, AC = N + qx. Also, tan ;- = tan PBO = , ^^ , . „ ; 

A. six. "T" A. PI 

wherein C N « ( JT + ? a:) sin <r, B M =« (M + jp a:) sin cr, A M = (M + i? a:) cos <r, 
A N = (N + J a:) cos a. Substitutipg these values in the above expression 
for tan y^ 

tanr==^^x ^~'' + ^'~-"^' . . .2. Al80,F0-B0tanr-AMtanr 

COS <T M -f- N -K;> -f- g) « 

= (M + pa:) cos cr tan r = sin aCtA+px) f"!!"!" i^T^!"" - Then AP « y 

The equation being cleared of fractions, the product of the variables will be 
present with the square of only one of them, unless p = — q: the curve is in 
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I 276 AUXILIAKY CQNSTRUCTIONS AND CALCULATIONS. 

most cases an hyperbola. Making y = 0, M.-\-px = 0, lS + qx = Of 

t. whence the two values, a: = and x = are the abscissas of the points 

V ' P Q ^ 

L of intersection of the curve with the axis of x. The line of intersection of the 

I side-slopes is, therefore, a secant of the curve. 

I The only finite value of x which being substituted in equation 3 will render 

k: . . . M 4- N 

: y infinite, is a: = — — . The ordinate corresponding to this abscissa is an 

' p+ 9 

t asymptote. Substituting this last value of x in equation 2, we have tan y = 

' sin ff 2 (/> N — q M) „_. . , , , , , ,. , 

— ^ X = 00. Which shows that when the ordinate becomes an 

>: COS a 

:, asymptote, the generatrix BC of the surface is perpendicular to the horizontal 

' plane, that is, parallel to the median plane. 

The augmented centre-height of a cross-section may be found by formula 8. 
Making a; = 0, we have 

2 M N 

Calling the distances out d and d', we may put M = d sec <r, N = rf' sec tr; 

, , ■ _ . . 2rfrf^8ec<T 2dd' 2 d d' 

when, the value oi y becomes y = sin a — — — ; — = tan a = . 

^ ^ d+d' d+d' CQia{d-\- d') 

' (See Art. 76, Part I. and Note 3, p. 315.) 

Let S be the sum of all the distances out at the ends of a section. The 
sum of the distances out of the mid-section is then rf + c? = J S. Further, 
let s and s' be the sums of the.end distances out on the sides d, d' respectively; 
so that d = I 5 and d' = J 5'. The last expression for y becomes 

y = ^''' = -^. (See Art. 75, Part I.) 

■ 

2. Tabulation of Cross-Sections and op Marginal and Median Profiles. 

(1.) Marginal Heights. (See Articles 61 and 
'^' • ^^^^ 66, Part L)— Let AB = B (Fig. 40) be the 

mean roadbed, ML the surface-line, AM and 
BL the marginal heights. Draw KH parallel 
to AB. HL and KM are of opposite sign, 
but each equal to the height CD of the nen- 
*' ^ c B ^Yd\ cross-section ; whence 

BL = (BHorCE) + CD, and AM = (AK or CE) — CD. 
Let t be the tangent of the surface-slope at this end of the section, and ?'the 
tangent at the other end : then (C E or A) + J B< = B L, and h — J B ^ = A M. 
In the same way the marginal heights are found at the other end, observing 
to make t' negative when the slope which it designates is opposed to the slope 
of ML. We niay then derive the marginal heights, for both ends of the 
section, as follows, putting A' for the centre-height of the other end, and a, a' 
for the tabular augments corresponding to each end respectively. 

DUference. Marginal Height Augment. Centre-Height. Augment. Marginal Height. Difforaace. 

A — A^-f a^ — a A — a —a h + a A-f a A — Az+a-^tf' 

A/ — a' — a^ A^ + a^ A'+a' 
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The several quantities are here arranged as in the table. (See Art. 66, Part 
I.) The abscissas are found from Table IV., according to formula 1. 

(2.) Sum and Difference of Bases for Sub-Seciions. (See Art. 70, Part I.) — It 
is obvious that the distance C P, called the distance out of the grade-point, 
= C E cot E P C. Hence the base B P = J B + A co^ 7-. If A be negative, P 
will fall between C and B. If h and A' represent the heights at the ends of a 
section, and the surface be a plane, the sum of the end-bases will be B + 
(h + A') cot Yy and their diftererice will be (A -^ A') cot y, which is independent 
of B. The end-heights are here taken positively when they are on the same 
side of the roadbed as the work for which the sum of the bases is to be found. 

3. Trace of the Ground-Surface upon the Plane of the Roadbed. (See 
Art. 50 and following. Part I.) — Let L P B =» 7' (Eig. 40) be the surface-slope ; 
A, A', ty Vy as before in Art. 2. Let A M = M, B L = N, at the first end of 
the section, and let C be the origin. Then the straight median surface-line 
through E gives for the value of C E at a distance x from the origin, C E = A 
-f Tix. And the straight directrices through M and L give, in like manner, 
AM = M+j?a:, BL = X+ gx. But the values of M and N at the first end 
of the section are, by Art. 2, M = A — JB<, N = A + JB^. Also, tan y = 

AB B B B 

ThenCP = y = CEcotr = (A + na:)cot;'== ^—^ .... 4. 

^+^B~* 

To findthe values of n, j?, j in this equation, we have, by putting for x the 

\f \ 

length L of the section, A + wL = A'; whence n = 



L 

A^-A-4-^B(</~0 
L 



A + iB< + jL = A' + JB<'; whence j = 

A — jB<+i?L = A'- J B <'; whence ^ = 

it % 

and from these values of p and g, y — ^^ = B . 

L 

Substituting these values of n and y — j? in equation 4, there results 



y 



A-f Z 






The equation being cleared of fractions, the squares of the variables will be 
absent, and their product present : the curve is therefore an hyperbola. 

i 
The value a: = L ; will be the only value of x which can render y 

infinite ; the ordinate corresponding to this value is therefore an asymptote. 
From equation 5 may be derived for x. 



A/— A </_< 



. • • . V. 



-^ry 
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In which — will be the only value of y which can render x iaf 

line parallel to the axis of abscissas, that is, parallel to the centre-l 

roadbed, whose ordinate is , is therefore the other asymptote. 

asymptotes are at right angles, the hyperbola ia equilateral. 
"When y = a, equation 6 gives for the absciasa, x = li . 

meoi,-tB,.-L , _;-/;;_„, . 

If the surface be a plane, ( = (', and both these expressions for 
included in the form 



r-L- 



= i^i 



■ ■ 7, 



wherein the sign + J B corresponds to the negative value of y, 
higher side of the crose-sectioD. When y = ± J B, x is equal tt 
ginal abscissa, (Art. 65, Part I. ;) and when y == 0, a: is the mediae 
The abscissae, and hence the equation of the curve, may also be 
from equation 1, where, if the marginal abscissas be sought, k — '^ at 
must be put for the mar^nal heights. 
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4, Whole-Section or Full Work. (1.) Solidity in Terms df the t 
Thangidar Cross-Section. Curved Surface. (See Articles 8 and 28, 
Pin 41 Let BCED (Fig. 41) represent the crc 

ri ^^ ^jj excavation or embankment. ] 
roadbed, BC the surface-slope. It ii 
to find the content of the solid genera 
motion of ABC in a direction per] 
to the plane of the figure, this plai 
being parallel to its first position. It 
supposed that each of the points A, B 
upon a straight directrix. B and C \ 
external surface-lines, and A followB 
section of the side-planes. The i 
BDH,CEQ are equal. 

In a given position of the generating plane, let AB ^ M, i 
andle^BDH=<7. 

Because the points B and move upon straight lines respectiv 

planes of AB and A C, the value of the variable side AB, for any p 

the generating plane B A C at a distance x from the origin, may be 

by M -^ jpx; and, in like manner, A.C = 'S ■\- qx; p and q being co 

We have, by Trigonometry, for the area A of any cross-sectioQ A 

A =" J Bin B A C . A B X A C = J sin 2 ff (M + ^ 2:) (N + } ar) . . 



F 


r/^ 


1 \ ^ " 


•\ 


/" 1 

r — 
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Whence the volume V of the solid included between two cross-sections BAG 
at the distances respectively of a: = — J L and a: = + J L from the origin is, 

V « J sin 2 ^f (M + ^ a:) (N + ?x) rfa: = J sin 2 ^L (MN + ^pqU)...9. 

= I sin 2^JL(6MN + IpqL^) 10. 

(2.) Prismoidal Formula.* — By this formula, if A be the area of the mid 
cross-section of any solid to which the formula applies, and A' and A" the 
areas of the ends, the volume V is 

V = J L (4 A + A' + A'O 11. 

To show that this is equivalent to formula 10, it will only be necessary to 
express the areas of the cross-sections according to formula 8, and to perform 
the addition of the quantities within the parenthesis of equation 11. Making 
in this operation the sides A B, A C of the ends respectively M =b J ^^ L, and 
N =b J J L. We have 

4A = Jsin2^4MN. 

A' = Jsin2cr|M]Sr + }L(Mj + Njp) + ^pqUl 

A'' -^ i sin 2 ffiuN — iJj{Mq + N p) + I pql?\ 

which, by adding together the three equations and multiplying by J L^ gives 
V= jL(4A + A' + A'0 = }sin2^jL(6MN + JpjL») .... 12. 

As the side-slopes are plane, D and E follow straight directrices: the same 
things are true of the solid generated by DAE, and the prifimoidal formula 
will hold for the solid generated by B CE D, the differenceof B AC and D A E. 

(3.) Solidity by Transverse Grrowid-Slopes, Plane Surface. — We shall now 
inquire the volume of the solid on B AC, under a plane ground-surface, in 
terms of the end-heights AF and the surface-slope F C K. C K is parallel to 
DE, and AF bisects the angle BAC; that is^ DE is supposed to be hori- 
zontal and A F vertical. Let the width of roadbed D E = B, the end-heights 
A F = H and H' at the respective ends, F C K = /-. Make H + H' « S and 
H — H' = D ; the rest as before. The height at the mid-section will then be 
JS. FCA = KCA — FCK==^— /•: FBA=- OBA -f- FBO = ^ + r- 
Sin AFC = 8in BFA = cos y. We have then, by Trigonometry, 

A B = AF '"""^ . and A C = AF . ^"""^ . Also, the heights A F at 

Bin (<y 4- y)' sin (o — y) ' ^ 

the end cross-sections are J (S + D) and J (S — D). The values of A B and 
A C at the mid cross-section will be 

The values of A B at the two ends will, alsoy be 

cos V 0O8 V 

i (8 + D) ; — :, and i (8 — D) -7— — ; — - : whence for the value of p we 

** ^ ^ Bia{a + y) ^ sin {a + y) 

8haIlhavei. = j{(S + D)-(S-D)};r-^^5^ -5- L - ? °"'"' 



Bin (<T + y) L Bin (<t + y) 



* See also, under Sinlfffii Solids of Reyolntion, page 290. 
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In like manner we shall find for a, on the side A C, o = . 

L Bin (o — )-) 
Subetituting these values of M, N, p, y, in equation 9, there results 

V-iL{S»+ -1 ^ °'°°'"'^ ....13. 

This form is convenient for logarithmic computation of the factor 
of the parenthesis containing a and y. We have employed it for this j 
in constructing the tables. (See § 2, Art, 11, Appendix.) 

By subtracting from this expression the value of the solid npon Di 
should derive a formula for the solidity of the body upon B D E C. 

The area of the triangle ABC, and hence the solidity of the work, may 
derived from the height A Y and the base B C, which may both be found i 
of a and y. We shall, however, proceed as follows: — 

Draw AY perpendicular toBC, AFC = J:r-|- j*, and, because 
external angle, is equal to FYA + YAF; therefore Y A F = j-, and 
A F cos )-. Kefer B C to A F as an axis, with A for the pole, and let f be tl 
angle. 

The length of any radius vector A C will be/> = AYsecYAC = A 
'j sec (f — y). And the equation of D E will he/>' = AGsec^=^JBfc 

f£ f. Now, the general expression fur the area A included between two cur 

•> two radii common to both is 

^.ji -'■ which in the present case, between the limits f = — (J t — a) and 

\\ (i ^ — ff), becomes 

* ■ A=JI (AF'coBV9ec'(y — y) — J B' tan* ff sec' y 

' which integration being performed gives 

'■, A = i AF'co8V{cot(ff + 7-) + cot (<7 — r) I — i B' tan (T : 

i' . . . 

*A part of this expression may be transformed as follows: Making 
the formula cot {a±b)= — — -, we have 

COS'r|cOt(<T+J-) + COt(ff— rij -=COS*r{ ,~r+UnV "^ Tm^^i 

™ cos' r { > = 2 c03*r-{ — — - — V 



— Ian' y lan' a — Un' y 

Substituting this last in eqnation 14, we have for the area of B D E C 



4(l.n'o-Un«7) 

Or, A = i (4 AF* — B» tan' tr + B' tan' fi — ■ "°°-— 15. 
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We had, however, J S.for the height of the mid-section, and D for the dif- 
ference of the end-heights. The height A F at any distance x from the origin, 

will therefore be J S + jj a:. Substituting this in equation 15, we shall have 

for the volume V between the limits x = — J L and a: = + J L, 

V= J f I (S + 2 ^x)2— B' tan« a + W tan^ r Ux ^^^ , 

which gives for the solid upon BDE C between the surface and the roadbed, 



T>\ 



V= iL(S»— BHan2<T+ BHan^ ;- +^) 



tan o 



. . . . 16. 



8 '' tan^ a — tan« y 
_ cot a 

Or, V = i L (S* — B» tan» «T + B«tan* y + y) ^ tan'y 17. 

tan'ff 

If B be made = 0, that is, if D E vanish upon A, this last equation becomes 

V - i L (S^ + ^) ^ tan^y 18, 

tanker 

which is equivalent to equation 13. If, further, the end-heights be equal, 
D = and we have 

cot a 

V = i L S2 ^ tan» y 19. 

tan* a 

Hence, if this value of V be taken from a table with the argument S and 
under the degree of surface-slope 7-, the solidity thus obtained is that of a 
prism erected upon the area of the mid-section. If to this prism the third part 
of another of similar base, and whose height is J D and tabular argument D, 
be added, the solidity thus obtained is that of formula 18. (See Art. 85, 
Part I.) 

If in formula 17 the quantity within the parenthesis be put = Sj*, then Sj is 
the tabular argument for the solidity of a prism erected on a base whose 
height is J Sj and surface-slope 7-. (See Art. 97, Part I.) We may also extract 

the square root of S^ + — in equation 18, and take V from the table with the 
argument Js' -f ~. (See Art. 96, Part I.) 

6. Sub-Section or Partial Work by Transverse Ground-Slopes. (See Art. 
86, Part I.) As the solidities in this kind of work are generally comparatively 
small, it will suffice for our purpose to consider the surface a plane. The 
solids in question will then be truncated pyramids and pyramids. We propose 
to include both in the same formula. 

Let ADB (Fig. 42) represent the cross- 
section. AD is a portion of the roadbed, 
and CD = J B is the half-width of the road- 
bed. Besides the angle BAG = 7*, we 
have here given the centre-height GE. 
The area A of this triangle may be found 
by letting fall the perpendicular BK upon 
ADK. We have A = J AD x BK. But ^ 



Fig. 42. 
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BD - AD . , ■ and, therefore, BK = B P sin « - AD 



now, as before, ABD — ^ — ;-; bence, by Trigonometry, in thet 
^-^, and, therefore, BK = B D si 

And A=.JADxBK-* AD"' """"" ' . 

8m(£.-i-) 
Or, (by g 2, Art. 2,) 

wherein B + 2 A cot y = the sum of the eod-baees, k being put 
of the mid-section. Denote this sura by 8, and let D be the dif 
end-bases ; then the width of base at a distance x from the i 

J S + — z, whence we shall have for the volume 

/"r 1 ^ n Bin (T Bin y na Bin tj sin v 
{8 + 2yxfdx = J L (S* + H.) r 

This formula ie proper for computing the solidity by mean 
bases. 

If, in equation 20, the right-hand member be multiplied with 
thesis by tan y, and divided outside by tan' ;-, that is, raultiplii 

"T— , there results 

A - H2 > + B ten r)- „„';.°,°;°;'z ,) .... 22. 

Ill which, if h represent the height of the mid-section, 2 k + ] 
sents twice the marginal height D L = the sum of these height 
Put 8 for the sum of these heights, and D for their differenc 
manner similar to that employed for equation 21, we find for th< 

V = J L (S' -f -~ 



ain Y Bin (t - 7, 

This formula is proper for computing the solidity by meani 
heights : S ia the augmented sum, that is, of the heights which a 
by J B tan j-- (See § 1, Art. 2. For other forms, see Note 2, p. i 

Equivalence of Formulas. — Full and partial work may merge i 
when the side B D (Fig. 41) vanishes at both ends of the work, 
grade-point A (Fig. 42) falls at each end upon the edge of the roadl 
the equivalence, in this case, of formulfe 16 and 21, we may 



Multiplying this last form above and below by tan a tan ;•, we hi 

V-)L(S-+g) J;°'_'7J^ ....25. 

In formula 16, the difference of the end-heights D, and in fo 
difference D of the baseB, will vanish under the proposed condi 
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in equation 21, S becomes = 2 B, which being put for S in equation 25, and 
tho equation multiplied above and below by tan a + tan y^ there results 

tan' c tan y -|- tan o tan* y 



V= JLB» 



.26. 



B 



Fig. 48. 



B 



tan* <s — tan* y 

In equation 16, S = 2 (A G + G F) (Fig. 41) becomes = B (tan <t + tan x\ 
which being there substituted, equation 26 is reproduced. 

6. Computation of Solidity by Cbntrb and Side Hbights. (See Chapter IV., 
Part I.) Let BB FCE (Fig. 43) be 
the mid cross-section of the work, 
and ABFC the whole cross-section 
down to the intersection of the side- 
slopes. We shall inquire the volume 
of the solid generated by the whole 
cross-section. The centre-height A F 
and the distances out AM, AN" are 
supposed to increase or diminish 
regularly in proportion to the dis- 
tance passed over by the generating 
plane. The side-heights BM, CN" 
are generally considered to be each 
in a constant ratio to its distance 
out ; but we shall not assume them to be so necessarily. 

In Fig. 44, A B C is the cross- 
section. Theheight CN and the r, 
base AB are supposed to in- 
crease or diminish proportion- 
ally to the distance passed over 
by the generating plane. The 
centre-height KL is supposed to 
be known. AB is either given or is to be found by an auxiliary process. 

In Fig. 43, call AF the end-height, and MN the base; and in Fig. 44, call 
CN the end-height, and AB the base. In both cases, let 8,^ be the sum of the 
end-heights of the solid, and D,^ their difference. Also, S^, the sum of the 
bases, and D^ their difference. Let L be the length. \ S^, \ S,, will be the 
dimensions of the mid cross-section. We shall have, then, for both figures at 

any distance x from the mid-section, the height = J 8,^ + — ^ a:, and the base 
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Fig. 44. 



o*- 




«JS,+ Aa:. 



The area of the cross-section is, for both. 



A - i (i S, + ^ a:) (J S, + A X) = i (S, + 2 ^i a;) (S, + 2 ^ x). 



And the volume V will be 

L 



»/ 



-JL 



(S, + 2^ x)(S, + 2 ^x)dx =. i L(S, S, +^-^* 



8 



) 



. . a . 



27, 



where "^ ^ 
8 



will be positive if D^ and D,, be of like sign ; that is, if the 



greater etfd-height correspond to the greater base. 
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Eguidistant Level-Heights or Ordinates. (Art. 4, Appendix.) Let the 
n+1 heights. The area A will now eonBiat of n trapezoids, having the 
mon width - (iS^+y* x). Designate the heights taken in order acmes th 
tion thus : i S,,, + -^ a:, 18,^ + ^ Xj &c., J 8^ + ^' a; ; where S^ and I 
cording to the ordinals o, „ &e., represent the aum and difference of bi 
at opposite ends of the work. The area of each trapezoid is equal to th( 
aum of its heights multiplied by the width. In summing the trspezoii 
external heights will be taken once, and each of the others twice. Tbe 

A = i(i8.-fi8^+S.,+fcc.+8._., + °"+°-+^V'''^'"°-" -)^(iS.+ 
Or, A = ixi {i S', + ^ x) a S, + ?f z). 

Wherein S'^ is the sum of level-totals, and D'^ tbeir difference; and w( 
have, by a process similar to that for equation 27, 

V = ^xi(S',S, + 5:|^) 28. 



7. Corves. (1.) Whole Sections by Centre and Side Ileir/hts. (See Art 
Part I.) — We propose to consider the curve-solid as a solid of revolnlioi 
to employ Goldin's theorem. By this theorem, the volume is equal I 
area of the cross-section multiplied by the distance passed over by the i 
of gravity, in a direction perpendicular to the plane of the section. 

DBFCE (Fig. 43) is the cross-section of the work, and ABFC the 
cross-section. We shall inquire the volume generated by the whole 
section. RO is tbe vertical axis of revolution. The centre-height A' 
tbe distances out AM, AN are supposed to increase or decrease regi 
each in a constant ratio to the distance described by the point A. 
abscissa from A will be measured on the intersection of the horizontal 
M N with the cylindrical surface described by AF. 

The whole cross-section is divided into two triangles AFC, AFB. 
be tbe centre of gravity of AFC, and G' that of AFB; also, let G" 1 
centre of gravity of the whole cross-section. Make the area of AFB 
and the area of AFC = C: then B = JFAx AM, and C= JFA x 
But we shall have, because the areas of these triangles are respective 
measures of their weights, 

B X G' G" = X G G"j whence 7i>7)7-/ = tt = TTT- 



P'G"; whence P'G"+ PG":P'Q":: AM + AK : AN; which give 

A JI + A N 

Let p be the distance of G and p' of Q' from the axis R 0, and let p" 1 

distance of G", Also let x be the abscissa of revolution, as above desc 

of the point A. And let A = R. Then the variable lengths A M, A 

I distance x from A, may be expressed by A M — M -f y' z, A K => N ■ 
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We shall then have P' G" + P G'' « P' P = ^ — />' ; and equation 29 may be 
transformed into 

m + n + Cj + jOx 
But p" = ^' + P' G"; whence 

We have now to find the values of /o and p' as functions of a:, and substitute 

^ them in this equation. These are the abscissas of the centres of gravity of 

AFC and AFB reckoned from RO. The abscissa of the centre of gravity 

of a triangle is equal to one-third the sum of the abscissas of its angular points. 

The abscissa of the angular point is equal to R, for A and F; hence 

/> = R + J (N + g ir), />' = R — J (M + q'x), and 
/> — />' = J j M + N" + (y + g') ^ }• Hence the value of p'^ is 

p//^R + (-^ + ^-)-;^^^^^^-) ^R4- ^'^^+^^-^^)\ ...3o. 

8 8 

Let A be the area of the whole cross-section, and (p the horizontal angle of 
revolution; then, if the cross-section revolve through the infinitely small arc 
d<p^ the volume generated will be rfV, the differential of the volume of the 
curved solid. But the distance passed over by the centre of gravity of the 
whole section in this revolution is p'^ d<p\ hence, by Guldin's theorem, 

dY^ p'' Ad<p 31. 

But we shall have x = R ^ , whence rf ^ = ~. Putting this value of d ^ in the 
last equation, and substituting the value of />'' found in formula 80, there results 

^ 3R ' 8R 

Make now A F = J S,, -f ;? a:, and put M + N = J S^, ; then (Fig. 43) 
A = JAFxMN-J(JS, +i?a:)|M + N + (g + gO^} 

== J (S,. + 2;?a:) I S, + 2 (? + 50 ^} • . . • 83. 

Substituting this value of A in the last term of equation 32, and integrating 
between the limits x = — J L, a: = + J L, we shall have 

Call this C: then 

which, by making q + q' ^ — ^, and;? = -7-, becomes 

ia li 

Denoting the difference of the end distances out by W^ on the side A M, and 
by D'a on the side A N, we have "jf = 2', "l" ~ ?• Hence C becomes 
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In practical queBtioQs this term is generally small, and may be nej 
Designating the approximate value of V by V, we shall then 
formula 82, 

And V - (1 + S^)/a <irt = (1 + ?^) V . . . . 34. 

Wherein V is the volume of the straight solid by formnla 27, whi 
fact, derivable from 32 by making R infinite. 
Let C be the correction required by the straight solid. The last 

gives C - ^^V= ^'^~"^ V. (See Art. 122, Part I.) 

(2.) Sub-Secthm by Centre and Side Heighls. — When the cross-sect; 
angular, the side A B may be suppdsed to coincide with A M, and th( 
to represent the margin of the roadbed, as in Fig. 44. We desi 
ever, to employ the height C N and to have the radi us R — L, L 1 
centre of the roadbed. The investigation leads to formulEe similar 
already derived. 

Let LB - M + y'l and LN -N + jar. Muke L A « J B, 
J B + N — N'. The radius p" of the centre of gravity will 

/' = j|e + JB +R +{N + ja;) + R — (M + j'a:)l 

= S+ 8 =^+ 8 • 

Substituting this in the value of tiV, equation 31, and putting— for c 
results 

dV-(l + ?^)Adx + i^Azdx, 

The first term gives the same form for the approximate solidity as the 
expression, equation 84, for the solid of Fig. 43, namely, 

where Vis found as in formula 27. The correction isC— ' ~ — ^V, 

tieie 122, Part I.) 

In the second term, A has a form similar to the previous, bj 
CN = i S, + ;)a!and AB = J B + M + 5'a; = § S, + j'l. In ■ 
previously found for C must be substituted ^ for 5 + q'. 

(3.) Whole- Sections by Transverse Ground-Slopes. (See Art. 105, Part 
preceding discussion of triangular or partial cross-sections will suffice, 
work solids present equations analogous to those obtained for centre 
heights. It ia only necessary to introduce the constant co-efficients * 
sin BAG, which belong to the problem of the straight solid, by ma 
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side-slopes constant and equal, as is done in Art. 4. Suppose B F C (Fig. 48) 
to be a straight line. Let A B «> M, A C «« N, at the mid-section. At a 
distance x from the origin these lines will be M + j'a:, N + ?a:. The dis- 
tance out A M ™ (M + j' a:) cos ir, A N = (N + y x) cos <t. The radius of the 
centre of gravity will then be 

/?''=: B, + COB g (N — M + (y — gQ x) 

8 

d% 

This being substituted in equation 31 gives, by putting as before d^ = — , 

A 

^-r-- /- COB <T (N — M)\ . _ co8(T(a — qf\ - , 

(ZV= (1 + )- ^\Kdx + — — Kxdx 86. 

\ 8R / 8R 

The first term here represents, as before, the differential of a straight solid. 
By integrating this term, we shall find for the approximate volume V 

^'- (i + '-^^^S^^V • • • • ". 

where Vis found as in formula 9. 

fT* /• TT • r^ C0B<7(N M) -_ , 

The correction necessary to derive V from V, is C = — V ; wherein 

8 R 

cos a N" and cos a M are the distances out of the mid cross-section. (See Art. 
107, Part. I.) 

For the value of A in the last term of equation 36, we have 

A = i sin 2 <t(M + g'ir) (N + qx). 
Therefore to find the value of the correction C, which is equal to the last term, 
we have to integrate 

} sin 2 rr cos o {q — q') ''* * * 



8R 



r (M + q'x) (N + qx)xdx^ 

which gives C - L» »in^--co«-^(^-^0 (M y + N q% 

Put 2 sin o cos a for sin 2 <t. Also call the sums of the sides A B, AC, at 
the ends of the solid, S„ on the side A M, and S„ on the side A N ; making 
M = J S„, N = J S^. Designate, 'further, the differences of these sides by 

D^j I^bj which gives y' = ^, g^ = -^. The above equation then becomes 

The side-heights B M, ON upon any section are, respectively, BM =» AB x 
sin <y, CN = A C X sin <y. Call the diflference of the side-heights D"„ on the 
side A M, and D"^ on the side A N : then D''„ = D„ sin <t, and D"^ = D. sin 
a. "Whence 

C-L -°-°"';---"-' (S.D. + S.I>J. 

The distances out AM, AN are AM = AB x cos <t, AN = AC x cos a. 
Call their sum, on the side AM, S'^, and their difference D'^ ; then S'„ = S„ cos <y, 
I^'m ■= I^m c^s o. On the side A N, call the sum S'„, and the difference J>\ ; 
then S', = S, cos <t, D'^ = D^ cos <t, and we have 
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8. Straight Work Considered as a Solid of Eevolittion. The m 
of Aitiele 7 may be applied to tlie derivation of forniulse for straight 
111 this manner rules may be foland for obliquely truncated solids.* 

{!,) Prisms. — Suppose a plune to revolve about a straight line dra' 
the plane of a eross-seotion perpeudicular to the axis of the prism. Thi 
is the trace of the revolving plane upon the plane of the fixed cross-se 
Through the centre of gravity of this cross-section, draw a perpendicu 
the trace of the revolving plane. Let the length of this perpendicular 
and let its intersection with the trace be the pole of the revolving 
section. And let <f be the polar angle included between the two p 
Consider the axis of the prism to be the path of the centre of gravity < 
oblique cross-section on the revolving plane. The radius vector of this < 
will be ft" = R sec ip. Let A be the area of the perpendicular cross-se 
The area of the oblique cross-section will bo A sec ip. Hence, by formu 
we shall have tf V = p" A sec fdf = AxR sGc^ <pd<p; whence 

V = AxR f8ec!'5P(i^= A xRtan^. 38, 

in which R tan f is the length of the truncated prism, measured upo 
axis. 

By joining two prisms having the same perpendicular cross-section, th 
will apply to prisms obliquely truncated at both ends. 

If the cross-section of the prism be a triangle or a parallelogram, the I 
required will be the average of the lengths of the corners of the \ 
(See Articles 126 and 127, Part L) 

(2.) Straight Solids generated by revoluiion of Ihe Side-Flane. — We shall su 
ABCDEK (Mg. S, page 18) to be generated by the revolution of A< 
about the axis AK, which is perpendicular to the end-planee. CD ia a 
straight, and slides upon the straight end-slopes CB, DE. 

Imagine ACDK to be divided by a diagonal CK (not shown) into tw 
angles A C K, D C K. Put A C = /?, K D = />'. The distance of the cen 
gravity of A C K from A K is ^ ; and for D C K, ^-±^ ; and the distaii 
of the centre of gravity of A C D K will, by s formula of staties, then l 

Araa A C K X 5 -f Area D C K X ^^ 



But, since AK = L, Area A CK = |/), and Area DCK«=^/; also 
ACDK = ^(jo + /j'): whence, after proper substitutions, we find byformi 

Ill which J I (jo" + />") dtp represents the sum of the end-areas ABC, ] 

* We Bhall not now pursue this at length. The combiiied prismoid and pyramid F and P 
Plate 1) may be tolerably well imllated by either of the methods in the text. We may here 
Huttoa's NathemaUeB, 1770, p. 469, and to Weiabaoh's Ueohanios, Iiondon tfanalation, ]84f 
pp. 9a to lOI. 
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These areas, or the prisms erected upon them, may be found by formula 8, 

or by Art. 85, page 41. It remains to find 3 X J j />/>' d^. 

Let P Q, R S, (Fig. 15, p. 26,) be the respective projections of any end- 
slopes B C, E D, (Fig. 3,) upon the plane of the mid cross-section. H S is the 
trace of the revolving side-plane ; H Q «= ^o, H S = />'. Let the angle included 
between P Q and R S «= 2 5 ; and suppose T U to bisect it. Refer the surface- 
line of the mid cross-section to H as the pole, and to an axis perpendicular 
to T U. Also refer P Q and R S respectively to perpendiculars upon these 
lines from H, (as B C is referred to AY, Fig. 41, pp. 278 and 280.) Let the 
perpendicular upon P Q = M, and that upon R S = N. Then H Q = ^o = 

Msec(^ + *) = ^^;-^^,andHS = / = Nsec (y-^)- eo8 l^sy ^^^^^^ 

L,r,, L,r MN , L,rMN , 

3X0 PP'dV-BXiJ cos(^ + <y)co8(^-d) ^?-8-><U co8V-Bin«^ ^y 

3 ^a J 8inM^co8ecMco8«^ — 1 ^^"^8^«J 8in» d cot* d ^ C08ecM oos V— 1 ^ 

•=jrXi I — i^X n i T dw 40, 

o ^ J COB* (J coseo* 6 008* ^ — 1 ^ 

Assume a = /^^> ^ = cosec 5, and r^ = /> ^o' : the preceding becomes 



L 

3 



xi/^/,' rff = |xi/r»rfp-|xj/ ( aJ^^L^pf .... 41. 



wherein r « a / — ~ — I — is the radius-vector from the centrOi of an hyper- 

bola with serai-transverse axis a and eccentricity e; and the integral, exclud- 
ing the factor j, is the area of the sector included by this radius. The in- 
tegration of equation 41 gives 



L 

8 



X 1 fpp' ei^ = i xi a' •e'^Hi hyp. log. (^^^ -i <^^^^-\'^ A 



• • • • 4^. 

cos" 



M N 

By restoring in this the values cosec 5 = e, — o™^^ (which is equivalent to 

IVf N 

the integration of equation 40,) we shall find, by observing — 5-; v^JTZiss 



MN .J. MN 2MN a xjricr oa 

— — cot 8 = — j-r—j, = -7-n = 2 M N cosec 2 *, 

cos* a 008 8in sin 2 ' 

^xi rpp^dy = ,^xMNcosec2^hyp.Iog. ni r'^t J!^ \ 43. 

3 2 J rr r 3 jf » \ v^cosecMco8*^— 1/ 

If the end-slopes be f and ;^', we shall have 2 d^f^f'\ that is, the 
difference of similar or the sum of opposite slopes* Let J (S it D) be the aug- 
mented centre-height for x\ and \ (S=pD) the same for f'\ we shall find 
M N = J (8^— D^ cos f cos f'* (See A Y, p. 278 and value p. 280.) 
Equation 48 may then be transformed into 



\-iS 



p pf dip=^^x\ (S* — D*) cos f cos f cosec {x''\if') x 



hyp. log. l'^^W^n^l±^i_\ 44. 
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We bave assumed T IT (Fig. 16) to be the mean slope, (ae 
28.) Let the slope of T U ™ r- We shall have to put buccce 
tion 44, y = J jr — ff + T and y = i jt — a — )-, in order to lind th 
sectors whose sum or difference is the whole area required, 
sum, if i JT — <T> J-,) Call this whole hyperbolic area A„ and 
be the end-areas : we shall have, by tbrmnla 89, 

V-5(A^ + A' + A") .... 45. 

PrismoidcU Formula. — Let the area of the mid cross-secdoa 
radius-vector />'". If U be now supposed to trace the surface 
always be a mean between H Q and H S ; that is, />'" = '''t - : 1 
between the limits p', p" will be 

Or,A.-JxiJ^''V/<iy+JxiJ"^»'V+/»T<'P-»A,+i(i 

whence \^2A„ — }{A' + A"); and, therefore, by formula 4i 

V-i(A, + A' + A")-i(4A. + A' + A") 

The last member of which is the prismoidal formula. (See ] 
tiouB 39, and 45 to 48, are not founded on any relation existing 
and f : hence, in order that these shall hold, it is not necessti 
reetrieee B C, ED, (Fig. 8,) be of any particular form. This 
firm the belief in the practical sufficiency of the prismoidal foi 
choice of a ground-surface from among those surfoces to whi 
applies, is left to individual judgment. (Art 8, Appendix.) Tl 
15) describes an hyperbolic arc with its convexity towards H.* 

■Ever; cTosa-BecUon giTes an hjperboU, and the proJeationB F Q, R S, of Um • 
oroM-MClioD are parallel to the asjmptolea. This is beoause the parte Q D, U 
Q 8, are always in a constaDt ratio ; that is, in the ratio of the .lengths of the tw 
the solid is divided bjr the OToss-seation. We omit the demonstration, intending 
where ; but will here remark upon a eimple and, ira belieTS, new method of deeoi 
when the axes are giTen. Suppose HK to be the transverse axis; through on 
draw straight lines through the ends of the conjugate aiie ; these will, therefore, 
asymptotes of the reqaired hyperbola, and they will correspond to the project 
opposite end-slopes baring equal ceDtre-heights, Bisect the intercept Q9 const 
locus of D will be an hyperbola with the giren axes. 
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Notes to the Rules and Examples of Part L 

1. Further Examples in Whole and Sub Sections. (See Art. 88, Part I., and the Table, 
page 33.) Sections 1, 2, 4, and 9 exhibit all the varieties of Case II. In Nob. 1 and 4, the length 
of the pyramid is the same as that of the marginal abscissa, — viz. : for No. 1, 23 feet ; for No. 4, 
46 feet. The length of the reduced full-work solid, } T + F,* will be, for these sections respectively, 

^ 4- 100 — 23 = 100— ® = 88.5; and *^ + 100 — 46 = 100 — i? = 77. In Nos. 2 and 9, 

2 2 S 2 - 

the length of the abscissa is, for No. 2, 49 feet ; for No. 9, 23 feet. The length of the reduced 
fuU-work solid F + } T will be respectively, 49 + ^^^^=^ = 74.5, and 23 + ^^^^ = 61.5. The 

2 2 

length of the pyramid will be, for No. 2, 100 — 49 = 51 ; for No. 9, 100 — 23 = 77. The lesser 
end-height of the full work, in all these sections, is the height of the neutral cross-section belong- 
ing to the work and to the mean slope. All these are not unusual forms. 

Sections 3 and 11 are varieties of Case III. They represent forms of frequent occurrence, — 
VIZ., truncated pyramids running from station to station. The length is given by the length of the 
section. The bases are easily found by constructing the cross-sections, or by calculation. 

Sections 5 and 8. — Two varieties of Case I. These forms will be met with on ground which 
rises or falls rapidly in the direction of the length. The work reduces to two full-work portions. 
The length of one part is the median abscissa ; of the other, the length of the section less the 
abscissa. The lesser end-height, in each part, is the height of the neutral cross-section of that part, 
under the mean slope. We have, for No. 5, the median abscissa 43 feet ; the length of the other 
part is therefore 57 feet For No. 8, the median abscissa is 67 feet ; the length of the remainder, 
33 feet 

Sections 6 and 7. — The two other varieties of Case I. These are frequent forms. They are 
whole sections not requiring subdivision. 

Sections 10 and 12. — The two remaining varieties of Case III. The work which runs entirely 
through is treated as a truncated pyramid similar to those of Sections 3 and 11, which also belong 
to this Case. The correction for the difference of the bases, however, is here omitted, as it is sup- 
posed the cubic content found from the sum of the bases will sufficiently well represent the whole 
solidity. To find the sum of the bases by calculation, proceed as directed in Art. 70, Part I., 
using a slope equal to the half-sum of the given slopes. The sum of the bases of the two pyramids 
win be found in the same way ; but it is the half-sum, or mean base, which is required. In like 
manner, the rule (Art. 71, Part I.) may be applied to finding the augmented sum of the heights 
of the thorough work, and thence the mean height of the pyramids. In finding by construction 
the mean base or mean height of the pyramids, it will be sufficient to take the dimensions as they 
appear on the cross-sections drawn with the given slopes. The rule for these figures is only 
intended to give a running estimate. 

• 

2. Unusual Cases. CalctikUion of the Elements for Unequal End- Widths, (See Example, 
Art. 91, Part I.) — The elements may be thus found by calculation. The height of the redundant 
prismoid at each end, is evidently half the augment from Table II. for a roadbed equal to the given 
width AB or £ F. The heights LY, RU are respectively the augments from Table III. for a 
roadbed equal to twice Q V, and twice N U ; that is, for a roadbed = 2(iAB — KB) = AB — 

* This is merely a designation intended to point out, by reference to the diagrams, the mode of com- 
bination of the reduced solids ; and having no strict quantitative application to solidity. 
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2 K B = 33.4 — 28 = 5.4 ; and for a roadbed = 2(iEF — EM) = EF — 2EN 

= 8.2. Heaoe 

33.4 = A B givBB half the augment from Table II. = S . . . 16-7 ) 
40.0 = E F gives half the augment from Table II. = P T . . 20.0 J ^■ 

Sum of the ead-heighte of the rodundaut priamoid .... 36.7 

2 Q V = 5.4, under 10=, in Table III., gives LV -0,5 

K L, the given end-height . 17.6 

SQ 17.1 

2 NU= 8.2. UDder 10=, io Table III., gives RU +0.7 

H N, the given end-height 9.2 



OQ = OS-f-SQ= 16.7-1- 17.1 = 33.8: PR = PT-t-TR = 20-|-9.» = 
0Q4- PB = Augmented sumof heights for the whole solid = 33.8 + 29.9 
OQ — P R = Difference of heights for the whole solid = 33.8 — 29.9 = 3.1 

3. UHUStiiL Casbs bt EQtTiDiaTANT Lbvbl-Heiobt3. Each end oroas-aectiou is di 
name number of spaces bj equidistant level -heights, — as man; aa desirable. If th 
not been taken oa the field, they may be found after cunstructing the cross-sactione 

Frtparaiioa of Element). Form the sum and difference of total bases, as L M, ( 
and Art. Ill, Part 1.) Form two Uvel-totaU, — one for each end, — hy adding logeth 
temal heights BM, DL, with tmct the sum of all the intermediate heights. Tak 
difference of the Uvel-totaU. 

4, Rdlb roa Cobfdtation of Solidity by EqciDiBTAUi Lbyel-Hkights. Proce 
112 or 113, Part I., retaining the sum and difference of total btuea, and substiti 
and difference of Uoel-totaU for the sum and difference of heights there employed. 
the seoond term is te be added if the greater level-total is at the same end of the 
greater (otoi base, and eabtraeted if otherwise. Divide the result by the nilmber of 
cross-section ; that is, by the number of level-heights at either end, lets one. Thi 
whole solidity between the vertical side-planes BM, DL. 

If the content upon a figure like B A E D K is required, the redundant solids up 
DEL must be found, (b; Art. 115 or 118,) and deducted. If BA or DE— one 
sloping opposite to the present direction, one or both of the external solids must th< 



First End. Outside heights, 16, 17 ; intermediate heights, 13, 15, 4, 5, 18, 14 ; iatea 
6. We find, Total Base =42; Level-Total ={16-!- 17) -f-2 (13 + 15 -1-4-]- 5-1-18- 
Secojid End. Outside heights, 10, 13 ; intermediate heights, 11, 7, 8, 15, 14, 1 
heigbte, 10. We find, Total Ba8e=70; Level-Total = (10 + 13) + 2 (11 +7 + 
12) = 167. 
Then, Sum of Total Bases=112; DiffeTence=28; Sura of Level-Totals =328; I 
Table XXI., opposite 112.0 under 3 (hundreds) 2 (tens) 8 (units) . 
28.0 take one-third for 1 (ton) 4 (units) 



Divide by 7, the number of spnces . 
Content between the vertical ude-planee . 



5. Curvature of thb Midian Profili of Wholk Sections. (See Articles 103, 
Part II.) When the external surface-lines incline in different directions, they wil 
meet the intersection of the side-slopes in two pointa at opposite ends of the m. 
which passes through these points and through Uie ends of the centre-heights ill 
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carved, with the concave side towards the roadbed. When the points where the median surface 
line meets the intersection of the side-slopes are both at the same end of the work, consider tht 
point which is nearest to the work, and imagine a curve passing through this and through the 
ends of the centre-heights. ^ 

6. CoB&ECTiON FOR CuRVED SuRFACB. (See Notc, Art. 104, Part I.) The correction for all 
straight work included under surfaces generated according to the method of Art. 8, Part I., may 
be made in the same general manner. A plane surface is only a particular variety of the surface 
there described ; but, when the surface is plane, the method of correction takes a simpler form 
than for curved surfaces, although the same in principle. 

Let ABC (Fig. 45) represent one entire end cross-section of any piece of whole-section work, 
and ADE the other. 

Through £, one of the points where AC, 
a side-slope of one of the end cross-sections, 
ABC, is cut by the surface-slope of the other, 
ADE, draw a line E M parallel to the other 
side-slope; and make E M equal to BD, the 
distance cut off by the surface-slope of ABC 
from the side-slope of ADE. Join M with 
the external angle C of A B C. The cor- 
rection is equal to one-twelfth part of a 
prism erected upon the triangle C M E as a 
base, and of the same length as the work. 
Draw EK parallel to the centre-height AN. EK is the augmented centre-height of this 
prism. 

If we should enter the tables with double the height E K, under the surface-slope of C M, (which 
can be measured as in Art 43, Part I.,) the tabular quantity would be equal to the content of a 
prism 100 feet long, standing on the base C M E. But it is one-twelfth of this tabular quantity 
which is required. Now, the tabular quantities are as the squares of the arguments in the side 
column; hence, if we enter the tables with the height EK, the tabular quantity is one-fourth the 
solidity of the prism upon C M E. One-third of this is the twelfth part required for the correction. 
The correction is to be added if both external surface-lines rise or fall together towards the same 
end of the section, and subtracted if one of them rises whilst the other falls towards the same end. 




Fig. 46. 




When the ground becomes a plane, as in Fig. 46, 
the surface-slopes B C, D E are parallel ; hence 
E K becomes equal to N, which is the difference 
of the end-heights : the slope of C M is the original 
surface-slope. These things being known, it is un- 
necessary to find E K and the surface-slope, by 
construction. 

Explanation. — By formula 9, page 279, it ap- 
pears that the term which is neglected, in the 
Role, Art. 104, Part I., is ^ sin 2 a pq L«. Put 
the lengths of the side^elopes (Fig. 45) respectively, A B == M^, A D = W^, A C = N^, A E = N^^ : 

then p = ^'-^" and g = ^-=^. Hence the n^lected term = ,^ X l-Bm2aLU pq = ^^X~X 

sin 2 o (M' — M^') {S^ — N'^) L. This represents the twelfth part of a prism whose length is L, and 
whose trian$;ular base has an angle = i ir — 2 cr, with the sides about this angle respectively 
equal toM' — M^'and N^ — N''''. But C E M is, by construction, such a triangular base. The cor- 
rection is additive if p and q are of the same sign, — that is, if the directrices are inclined in the 
same direction, — and subtractive otherwise. If A B = A D, ME and the base C E M both vanish. 
Tig, 46, where the slope is the half-sum of the slopes of Fig. 45, may represent the end cross- 
sections of Example 1, Art. 86, Part I., and Fig. 45 those of Examples 1 and 2, Articles 72 and 
104, Part I. These references for Fig. 45 will be useful in studying the following examples : — 



Example 1. — Take Example 1, Art. 104, Part 1. E K is found = 12.72—, and the surface-slope 
C M = 24<» -h. (See Art. 7, p. 294, and Notes to this and following Example (4), p. 316.) 



294 APPENDIX. 

Oppadte 12.72, nnder 24", in Table VIL 

Correction additive 

Opposite 59.66, under 16°, in Table VU 

Whole content corrected 

KedundnDt ptiam 

Corte<aed residual prumoid 

The error in working according to the role (Art. 104, Part I.) i« 186.4, or aboa 
defect on the whole content, 6201.4 

ExampU 2.— Take Example 2, Art. 104, Part I. E K ii found =14.5. and ti 
C M = 26°. 

Opposite 14.5, under 26°, in Table VU. 

Correction tubtracdTe 

Opposite 69.9, under 8°, in Table VII 



Whole content corrected 

Kedundant prism 

Corrected residual prismoid ... 

Tbe error in working according to the rule (Art. 104, Part I.) ia 209.7, or abou 
esceM on the whole content, 6892.1. 

7. SBCOKDABrDiBBNsioNSPouNnBT Calculation. Thedimensionaof the base 
of the secondarj priiini maj be fuund b; calculation. Call the side-beigbts and i 
the wbole work primary, and those of the base C M E secondary, dimensions ; : 
heights and distances which lie on the same aide of the work homogeneoua. The 
the base of tbe aecondarj prism are equal respective]; to the difference of thi 
primaij side-heights : die same for the dislances out. 

Secondary Diataneea Out. — In the above examples, we find, for No. 1, the disli 
and 11.42; for No. 2, 81.80 and 12.54. (See Art. 72, Part L, for the primatj dista 

Secondary Centre-Height.— Ta.va (see Examples 1 and 2, Art. 76, Part 1.) the beJ 
for No. 1, =12.7; and for No. 2, =14.5. 

Difference of Seeondary Side-HeighU. — This is required in order to find theieci 
slope. The mode of proceeding is evident from Art. 78, Part I. The division bj I 
slope directed in Art. 78 maj be deferred until after the diviuon bj tbe aunt o 
directed in Art. 79, Part I. 

Secondary Surface-Slope. (See Art. 79, Part I.)— Tbe difference of seoondary d 
for No. I, = 46.42. and the sum of Che same, G9.26. Then 46.42 divided b; 69.26 
the rate of aide-slope, IJ, gives .447 ^ tan 24°, the secondary sarfaee-slope. Fo 
ence. = 69.26 ; sum. = 94.34. Then, 69.26 divided by 94.34, and agwn by tbe ral 
IJ, gives .489 = (an 26°, tbe secondary snrfece^lope. 

6. CoHFABISON OP THE METHODS BT TkaNSVBBSI SlOPIS AND BT ClHTKB AND 

The rule of Art. 112, Part I. is founded on a very nsual supposition oonceming thi 
surface, — vis., that the median and external surface-lines are straight ; also, that t 
of the orosB-section ia strugbt on each aide, from the centre out Compntal 
hypothesis has generally been considered more aocurate than by iransverse grou 
poaing each method to be correctly carried out. Having, then, by the method 
slopea, determined the points B, C, D, E on the end cross-sections, (Fig. 45,) these ] 
be adopted, as if they had been ubeerred upon tbe field; but their adoption is i 
reason for giving up the supposition of a slraigbt median surface-line. This 
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however, violated by assuming the surface to be generated as in Art 8, Part I. (See Art. 5.) In 
Example I, Art. 104, Part I., the centre*beight of the mid cro8»-8ection was found = 29.84 ; but, 
on the supposition of a straight median line, that height would have been 29.6. In Example 2 
of the same article, the mid-height was found = 34.96. With a straight median line, the mid- 
height would have been 29.6, the same as before; for the difference between these examples is 
only in the direction of the 'surface-slope of the ends. To show in what degree this increase of 
centre-height affects the result, if the method by centre and side-heights be taken as a standard, 
we shall compute the above examples by that method. One computation will suffice, because none 
of the elements for this computation are changed by reversing the direction of the slopes. The 
distances out are given in Art. 72, Part I., and more exactly in Note 4, p. 315. 

We have, for the elements, augmented sum of heights, 59.2; difference of heights, 14.2; sum 
of total bases, 219.6; difference of total bases, 69.3. 

Opposite 59.2, under 200, in Table XXI 5481.5 

" " • " 10, " " 274.1 

it <i « <i i< OAR 7 

9f •••••• • tfmj* I 

" " " .6, " " . 16.4 

" 69.3, '< 10, (add one-third of tabular quantity,) . . . 106.9 

(I l< <l ^ « ii <l It AO Q 

« « (I O i( l( « <c Q 1 

Content of whole ground by centre and side heights 6170.5 

Redundant prism 355.6 

Residual prismoid, by centre and aide heights 5814.9 

Assuming this result (6170.5 yards) to be the true content of the whole ground, we have the 
following comparison with the results obtained in Article 6. 

IhoaimpU 1. 

True whole content by centre and side heights 6170.5 

Corrected whole content by transverse slopes 6201.4 

Error in excess (about ^ per cent, on 6170.5) • • • • . . 30.9 

ExampU^ 

True whole content by centre and side heights 6170.5 

Corrected whole content by transverse slopes 6892.1 

Error in excess (about 12 per cent on 6170.5) 721.6 

The error committed in working according to the approximate rule is thus shown. 

Example 1. 

True whole content by centre and side heights 6170.5 

Approximate whole content by Art 104, Part 1 6066.0 

Error in defect (about 1^ per oent. on 6170.5) 104.5 

Example 2. 

True whole content by centre and side heights 6170.5 

Approximate whole content by Art. 104, Part 1 7101.8 

Error in excess (about 15 percent on 6170.5) 931.3 

The above per centages of error on the whole ground become more important as the width of 
Yoadbed is increased ; that is, as the amount of work to be done is lessened, whilst the absolute 
error of computation remains the same. 

It will be observed that the error in the corrected result by transverse slopes, for the second 
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example, is 721.6, whilst the twelfth part of the small piimn, (See Art 6,) whiiA u the c 
for the approximate rule, Ib 20S.7 ; thnt is, the error of ipprozilnate calcolation DCder the 
the paraboluidtil surface adapted, (S09.7,) is here oonsiderablj less than tlie abaolut« eiToi 
caused by Ihe adoptioo of that surface. This aurfaoe has, we believe, been reoomme 
high professional authoritj. Whether or not it is the proper one, its adoption appears to 
in contradiction to the hypothesis made in the method by centre And side heighta, — i 
the median surface-line between observed pointa should be considered titraigbt. This < 
in Avoided bj adopting the surfaoe proposed in { 2, Art. 8, Part II., whilst straightnees o 
and longitudinal strsightuess are preserved. The solidity is less than by either of tt 
methods. Formula 45 gives for the whole ground, — say. Example 1, C150 yds.. Bx< 
5952 yds. The straight cross-aurface of the paraboloid may be entitled to some pn 
because of a tendency to straightnesa dawn hill-side surfaces trotn natural and artificial c 
Conclunotw.—Tbe use of the method by transverse slopes is generally for preliminary e 
Wa are not prepared to decide what amount of error is permissible in oompntation by this 
nor what standard of comparison should be adopted in eaUmatiug it. It is well to ran 
of making preliminary estimates too high, rather than too low. On the whole, we are in< 
think that the rule of Article 104, Port I., may be adopted in practice. Taking the mii 
slope in whole degrees, and the allowance of a tenth or two in the sum of augmentec 
heights, present means either of empirically approximating the paraboloid more nearly, o: 
ing an intermediate solidity between that and the solid of revolution, 

9. Application of Tables to Variods Formola. — Several formulte in use for earthwt 
putatioos embrace terms containing a multiple or eubmultiple of the square of a give 
dimension, or of the product uf two such dimensions. It may be aseful to indicate how oi 
oan siimetjmes be employed in such cases. 

Let a and 6 represent heights, widths, or other linear dimensions in feet. Let I be Lb 
of work = 100 ; and let 9 — 27 Q be the number of cubic feet in the term in question. • 
tabular quantity of cubic yards. 

For TabU XV.— For tbti First Part. g = ila*; for the Second Part, g = ^ la'. Moke a 
then, for the First Part, q ^ i Ua" = i la^\ for the Second Part, 5 = ^ i4o^ = 
Table XXV. contains logarithms proper for the same computations. 

For liibk XI7.— Here, q = ilab. If o = 2a' and 6 = 2 f, g = 1 Ma'f = i 
Table XXIII. contains logarithms proper for the same computations. 

For Table XXII. — Here, g = lah% whence any multiple or submnltiple of this t«rm 
found. Table XXIV. contains logarithms proper for the same computations. 

Caiahgm of Fonmdce and 0(msiruetion of the Tables. 

10. Cataloodi of Forhuls. This oontiuns formulee for the computation of the severa 
By attending to the references of the catalogue, and by consulting Chapter V., Parti., tl 
for the application of the tables will be understood. The following notation bos been em 
Q = tabular quantity, B ^ width of roadbed, L =^ length of the section, S^ = sum of 
S|, ■= sum of bases, D, ^ difference of heights, a = angle of aide-slope, 7 =: angle of 
slope. The tabular ienjttb of [he section is 100 feet ; the tabular solidities are in cubic ye 

Table I. 27Q = ^ LB' tan a. See formula 14, page 280, where ^ B'tau a represents 1 
of the cross-section of the redundant prism. 
Table II. Q = B tan cr = 2 A O. See Fig. 41, page 278. 
TablellL « — J B tan 7= CD. See Fig. 40, page 276. 

Table IV. Q ^= L. '! _ . See formula 1, page' 275, wherein h =^ either the marginal 

centre height at the origin, and k' = the oorreeponding height at the other end of tbe Moti 
Table V. Q = A cot y = C P. See Fig. 40, p^;e 2T6, wherein h = centre- height, C I 
Table VL Q = ;i oot = DH, AM, EQ, or AN. See Fig. 41, page 278, wberdu i 

ude-height, angmenled orunangmentod; that is, BH, BM, CQ, or CN. 
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Table VII. 27 Q = i L S^» X ^"^^^^^^ — - See formula 13, page 280. 

Table VIII. 27 Q = 4 L St,» X '^"f""^ See formula 21, page 282. 

Bla(a — y) 

Table IX. 27 Q = i L S^« X ,'^^^"^^ — - See formula 13, page 280. 

Bin (<r + y) nn (a — y) 

Table X. 27 Q = i L S.« X -^^1?:^ See formula 21, page 282. 

iia (v — y) 

Table XI. 27 Q = i L S^« X ''"^r^!^ — i See formula 13, page 280. 

ain {o" •{■ y) am {v — y) 

Table XII. 27Q=tLS,,'X ."^f^^y ^ Seaformula23. page 282. 

" 8ln y sin (<r — y) 

* 

Table XIII. 27 Q = i L S\ X . '^°^°^y ^ See formula 23, page 282. 

" BID y Bin (» — y) 

Table XIV. 27 Q = J L (S *— B« tan» <t + B« tan' y + ^) X ^^^'^y See formulae 

^ • \ » '' 8 ' BlD (or + y) sin (or — y) 

16 and 18, page 281, and 13, page 280. 
Table XV. 27 Q = J L S,,». For the Second Part, 27 Q = — L D„*. See formula 13, page 280. 

Table XVI. Q = log ^^^<^y See formula 13, page 280.* 

^ Bin («• + y) Bin (a- — y) 

Table XVII. Q = log. "^^^y See formula 23, page 282.* 

° Bin y Bin («• — y) mt a 

Table XVIIL Q = ^*^^ , or Q = *^^ : wherein A = A F. (Fig. 41, page 278.) In the 

Bin(a' — y) Bln(a' + y) ^ " * " 

triangles A F B, A F C, we have, by Trigonometry, 

•pn AF V •'oFAC^_, AcoB<r . F B = A F V **" *''^ ® = * <^** •" 

BinFCA Bln(o— y)' BinFBA ~~ 8ln(<r+y)' 

Table XIX. Q = log. J T!''^\ * o^ Q = log. J ""f^^ . Employing the same notation, and 

Bin (o" — y) . Bin (<r + y) . .r « 

referring to the same figure as before, we have 

CK = FCXoo8y = *^<^«*Y ; OB =FB cos y = H^^^S^: whence 

^ ' BUHtr — y) ' Bin(<r + y) 



log. CK = log. 2 * + log. i 2?if2eq, and log. OB = log. 2h + log. J ^^-^ 

Bin((r — y) Bm(<r + y) 



* 



Table XX. Q =p log. J ^^ . or Q = log. J --^^^. By Table XVIII., we have 

'^ 8in(a'— y) Bln(<r+y) 

log.FC = log.2A+Iog.J-^-^;log.FB = log.2A + log.J-^ 

Table XXI. 27Q = JLS,,Sb See formula 27^ page 283. 

Table XXII. 27 Q = L S^ S,, . . . .See Art. 126. Part I., and Art. 9. 

Table XXIII. Q = log. (8^ or S^) + log. 10 — } log. 216. See formula 27, page 283.t 
Table XXIV. Q = log. (S„ or S^) + log. 10 — } log. 27. See Art. 126, Part I., and Art. 9.t 

Table XXV. Q= log. i- LS'j, See formula 13, page 280. 

Tables XXVI., A and B. Tables XXVI. and A are well known. For Table B, see Nute, 
Art 25. 

11. Construction op the Tables. (1.) Testes proceeding in the direct ratio of the argument, — 
The method of continued addition was employed in the construction of Tables II., III., IV., V., 
VI., XVIII., XXI., XXII. These proceed regularly, either downwards or across, and, in some 
tables, in both ways, with the tabular number in direct proportion to the argument. Tables thus 
constructed admit of proof at the end of every interval of ten lines or of ten columns, beginning 
with the first line or column. At the end of every such interval, divide both the argument and 

*See Note 1, page 814. f See, also, page 800, { 4, Art. 11. 
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tabulnr number by ten. The resnlting argument and number should, reapectiTely, equal ai 
ment and its number found above. 

(2.) 7bM«f proceeding cu the squart of the argvntait.—Ta.Uoi I., VII., VIII., IX., X 
XII., XIIL, XV. proceed irith the tabuUr number proportional to the Bqiiare of .the argnn 
the aide column, They admit of proof at intervals of ten lines, nearly as the tables pre' 
oientioned. When the argument u divided by ten, the tabular number must be divided 1 
hundred. This mode of proof applies only partially in Table XV. 

Table XIV. is properly olasaed amoug the tables here enumerated. (See the formula, A 
Aho, Art. 89, Part I.) 

Such tables can be accurately, and probably moat readily, oomputed by a method of eon 
addition in two columns simultaneously formed. In the eqnation of Table IX., for eXEmp 

; then Q = V F. Let Q, Q,, Q,, Q,, Q,_„ Q, be sue 



:<r + r)rti 



tabular numbere of the same column, oorreaponding to the suoceesive values of the aif 

S^, S^ + 1, S^ + 2, S^ + 3, down to S^ + » — I and S» + n. We have, by the formula, 

S,'F= Q 

(S, + 1)'F = S,"P + (2S,+ 1)F= Q, = <i + (2S,+ 1 

J(S, + 1)+i}'F=(S^+1)'F + {2(S^ + 1) + i}f= . Q. = Q, + (2S,+ 

Q (S„+l) + l}+lJ'F==j(S, + l) + l j'P+ Vl j(S»+I) + lJ+l 

Q, = Q, + (2S^ + 5)F. 

The law of this series being such that 



-l) + (»-l)> F=(S,'+2S,n+w 



|8, + (n-I)j«F= |S,' + 2S,(«. 
2 » + 1) F = Q;^, and 

{s, + (»-l) + l)'F=(S, + n)'F=(V+28,« + «')F=Q,=ti,_, + (2S^+2n 





Soiu 


V 




8,= 


10 


.00 
.9S 


.:IS:?/'+"'=" 


8.+ 1 = 


.96 
2.S6 


f:l5 = ?/>+"'-" 


B»+ 2 = 


8.S0 
4.75 


4.76" =(2S^+ 5)P= 6F 
1.90 = ii F 


8.+ 8 = 


S.&6 
6.66 


« = ?/■+"'=" 


8,+ 4 = 


16.20 
8.65 


!:l5 = i¥'+"'-'' 


8,+ 6 = 


28.76 
10.46 


10.46 = (2 8^+11) F = 11 F 


a»+ e = 


84.20 
12.86 


lf:«^ = ^2^8, + 18)F = 18F 


8,+ 7 = 


46.65 
14.26 


14.25 = (2 S.+ 16) F = 15 P 
1.90 = 2 P 


fl>+ 9 = 


60.80 
16.16 


16.15= {28^ + 17)F = 17F 


S.+ 9 = 


76.96 
18.06 


18.06 = (2 S^ + 19) P = 19 F 


fl, + 10 = 


96.00 


19.95 = (28^ + 31)F = 21P 



r 
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The increment to be added to any tabular quantity Qn-i) ^^ order to produce the next Q^, is, 
therefore, Q^ — Q^_j = (2 S|^ + 2 n — 1) F. The increments are formed on the right-hand side of the 
annexed scheme by the continued addition of 2 F to the first increment. Take the 9^ column of 
Table IX. Let S|,=0, and suppose F=.95; then Q=S\ F=0. Take n successively = 1, 2, 
3, &c: the first increment is (2 S,, + 2— 1) F= (2 S„ + l) F=F. The differences for one-tenth 
of a foot are formed by dividing the increments by 10. In actual computation we have taken 
F to five or six decimals. The following examples show the methods of proof: — ^The argument 
10 gives the tabular quantity 95.00 ; one-tenth of the argument is 1, opposite to which is .95, the 
one-hundredth of 95.00. For the incrementa, we have 21F=20F-fF = 2FXlO + F= 19.00 + 
.95 = 19.95. The increments should be proved when an error occurs in the tabular quantities.* 

(3.) Correct IrUerpolation /or HeighU in Tables proceeding as the Square of the Argument. 

As before, let S,^, S,^ + 1» be two consecutive side numbers : Q, Q^ their respective tabular quan- 
tities. Further, let S,^+ A be a side number, for whose number t of odd tenths interpolation 

is required; and let the tabular quantity Q^ correspond to the argument S,i + A* Also, let x be 

the true quantity to be interpolated for the odd tenths, ^, so that Q^ = Q + x. Make p = the 

quantity which would be interpolated for ^ by proportional parts ; and assume e =p — x. It is 

required to find the oorreotion e, which must be applied after proportional interpolation. We have 

Therefore, snbstiliiting these values of x and j9 me=p — x, we find 

y 10 ^ 10 ~ 100 ' Mo 100 ^ 100 

The maximum value of e is when ^ = 5, in which case t -^-=.26, Hence the error by pro- 
portional interpolation cannot exceed one-fourth the first tabular number in the given column, 
e is positive ; that is, p is greater than v, because t is always less than 10. Hence the following 

Eule; 

Interpolate by proportional parts, and resefve the tabular quantity thus found for subsequent ' 
correction. 

Multiply the tabular quantity for the side number one foot, by ten less the number of odd tenths, 
and again by the number of odd tenths itself Divide the product by one hundred, and subtract 
this result from the tabular number reserved for correction. 

J^cample. — What is the tabular quantity for 45.6, under 15^ in Table YII. ? 

* Another Demonttration, — (See Art. 180, Part I.) — ^Let x be the argument, it its increment, and 
ifxz= Qb_p the tabulif quantity for x; also, let f (x-\-k) = Q^'be the tabular quantity for the argu- 

ment x-\-k. By Taylor's theorem, Y'(aJ + *) — ^x=k -^ — (- y .^ + &o. We have here V z = 
x«P; whence ^ = 2 xF, ^ = 2 F. Hence, Q. - Q.-i = 2 * z P + jfe« F, which, if « = S^ + 

n — 1, and ik=:l, becomes = (2 S]j-|-2n — 1) F. And this is the increment of the above scheme: 
also, if z be any argument, and k=l, the increment = (2 z -f 1) F ; which is evident f^om the scheme. 

If ^x = x¥, and& = l, thenl^ = F,^^ = 0, and the increment isQ^— Q„-i = F; which 

gives the rule of }1 for computation by continued addition. 

The Table of Pythagoras, or common Multiplication Table, may be thus formed. The TabtUm Ariih- 
metiem of Herwart (1610) are an extension of the Pythagorean Table for factors f^om 1 to 1000. By 
proceeding in a manner somewhat similar to that explained for our Tables XXI. and XXU. (page 81), 
Herwart converts the multiplication of larger factors than 1000, into addition. He also performs 
division by inspection of the tables, or by the aid of subtraction. Montucla has reviewed this work, 
{Histoirt des Math,^ tom. ii. p. 18,) and gives as reasons for its falling into disuse, the invention of 
!ogarithms, and the unwleldiness of the work in plan and dimensions, being a large folio of 1000 
pages. It may be seen in the Astor Library. 
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Oppoiite 45, UDder 15° 33S4.4 

Oppoaita 45, under 15°, take ni timea the difference 90.4 

(juantitj b; proportional interpolation 3444.8 

lia ieet six, the number of odd tenthe, ia 4. 

The tabnlar number for one foot, under 15°, ia 1.7 

Multiply b; 4 4 

6.8 
And ag^D b; 6, the number of odd tentha, and divide hj 100 ... 6 

Subtract Correction 408 

Quantitj b; pro[>ortioDal interpolation, ae above . ' . . . . 3444.8 

Corrected tabular quantitj 3444.4 

(4.) Logarithmic Tablet. — Tbe inspection of the proper formula will generallj expU 
ficienllj the conetructiuu of these tables- 
Table XXIIl. containa the logarithm of one of the &ctors of Table XXI. If, in this 

L = 100. Q = J^ S, S, = ^ X ^. 
Tbe logarithm of one of theae factors may be thus eipreased :— 

>»«■ ^8 = li'g- S„ + log- 10 - i log. 216 = log. S. — 1.83277. 
Table XXIT. contains tbe logarithm of one of tJie factors of Table XXU. . If in tbif 

L=100,Q='^S,S,=^X-p^. 

The logarithm of oae of these factors may be tbna expressed: — 

log. -^ = log. S, + log. 10 — i log- 27 = log- S, + 0.2B432. 

By adding } log. 8 = 0.45155 to itte logarithm of Table kXIII., the logarithm of Table 
b produced- In this way the correctness of both tables may be tested. 



CONBTEUCTION OF SCALES. 

12. Construction of Gbnebal anb Smcial Scales. (1.) Siib-Seetion Diagram, Plate VI 
Mid-Section Diagram, Plate VIII. — The explanation of these figures is sttflScientiy obvioi 
Articles 43, 45, 50, 52, aod others, Part I. 

(2.) General Slereontetric ScaU for WIloU and Sub Seciiotu. First Form.— This scale i 
exhibited in two forms. We shall first take the most simple, which ia not given on the plati 
object of the scale is to find an augmented sum of heights, or a sum of bases, which, in thi 
under the given surface- slope, shall contnin the same quantity as would he derived by 
together the quantities corresponding to the sum and to the difierence, according to the ( 
Rule, Art. 85. Part I. 

By formula 13, page 280, and 21 and 23, page 282, the solidity of the whole gronnd in 
aeationa, and of the work in sub-aectiona, may be pot under the general form 



!■ + D ^ ■ 



wherein S is the augmented sum of beaghta or sum of bases, and D the difference of hei 
bases. F is a factor depending upon the side-slope and surface-slope. We have only to 

new sum of heights or bases, S, ; such that Sj' = S* + 5' or S, = Js' + f: that ia, to 

the square root of S* 4- j* by oonatruction. The extraction of the square root is perfori 
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Geometry, by means of a right-angled triangle. Let SAD (Fig. 47) be a Fig. 47. 

right-angle. Take any desirable length A S, and divide it into equal parts, ^ p ^ ^ 

each of which represents one foot. Take A D to A S in the same proportion I \ . 

as -y^ to 1, and divide A D into a like number of equal parts with AS. Take 

A B = S and A C = D, according to ther respective scales. Then, taking 

the unit of A S as a standard, AC = -^. By the property of right-angled tri- 
angles, BC* = AB* + AC', and 

BC = ^AB5+A^»=^S« + ? = S„....1, 
the new sum of heights or bases which was required. 



B 



s 



Second Frntn, PUUe VUL — ^Equation 1 may be modified so as to allow the use of two right- 
angled triangles. By this means, the operation upon the scale is made similar to the operation 
upon the special soiUes, Plate IX.; and the divisions upon the scales for differences may be 
enlarged. We* have 

JsMT=Js'+(»>+l)?-«'r =Js'+(^^)>D'-(^ )•!).; 
wherein n is a number taken at pleasure. 

Take, therefore, (Fig. 48,) AD : AS:: -W^^^ : 1 ; and divide each scale into the sfune number 
of equal parts. Take A B = S and AC = D, according to the respective 
scales: then 80*"= S" + (n» + 1) ?. ^ 

Make now A F : AS:: -y^ : 1 ; and divide A F into a like number 
of equal parts with A S. Take A M = D, according to the scale A F. 
Then AM = n-^. MakeMK = BC. We have 



AK«=MK» — AM«; that is, 



AK« = BC»— AM» = S»+ (»«+ 1) f — fi«f ; and 

AK=^" 



V 



S«+(n«+l) J*- n»f =^S«+5'==S„ 




5 



8 



the new sum of heights or bases which was required. On the plate, n = >/3 ; so that the 
divisions on the shorter side of the scale for differences are equal to those of the scale of sums. 

(3.) Special Scales, PUUe IX. — These scales are constructed upon the formula 

V = i L (S» - B» tan« <y + W tan* y + J") ^^*'^^ . (See formula 16, page 281.) 

We have to find a new sum of heights which shall contain the same solidity under the same 
slope ; that is, we have to extract the square root of the quantity within the parenthesis. For 

this purpose, we may transform that quantity into S* + J* — (B* tan' a — B* tan' y). We shall 

first construct ^B' tan' <t ~ B' tan' y. 

Upon the diameter A B = B tan a (Fig. 49) describe a 
semicircle. Make A C = B, and draw C D, making 
l>C A = yi then AD= B tan y. From A as a centre 
describe the arc D K : join A R and B K. A K B, being in 
a semicircle, is, by Geometry, a right-angled triangle, and 

BK' = AB^-rAK' = AB^— AD' = B'tan'(t— B'tan'y; 
hence, BK =-y| B' tan' a — B' tan' y. 



Fig. 49. 
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Dnir and diTide A S aod A D (Fig. 50) M ii 
Fig. 60. y,en BC" 



Fig. 47, and teke, as before, A B = S, A C 
= S- + ^. Make T H F a right angle, ai 




HT be a scale like AS. On HF lake HM = BK, (o 
49, nhich ie iupposed of the luune scale as A S, Fig. SO 
make H K = B C (of the present figure.) Then, 



and 



MK' — HM' = 



?+ f — (B'Un't 



i' tan' f +1 = S 



the new sum of heights which was required. 

Od the scales, Plato IX., this construction if onlj mi 

by leaving, between the zero-point of the scale AS at 
sirle A D. a blank space equal to the tabular augment, from Table II., ibr the sum of the hi 
The disianoe A B is nut altered by this arrangement 

13. OivEN DiHKKsiONa. — Application op thb Diaorahs. In the following diacusstoi 
given sum of heights for whole^ection work may be either the augmented' sum, which gi' 
approiimate content for the whole ground, (see Art. 85, Part I., and Formula 13, page 2S 
the sura found by General Scale, (see Art. 96, Part I..) which g[ves the true content of the 
groand ; or the sum found by Special Scale, (see Art. 97, Part I., and Formula 16, page 
which gives the content of the residual prismoid. 

For sub-sections, the given sum may be either the sum of the bases, or the augmented s 
the end-heights. These may be employed to find the approximate content. For the true c( 
the sum must be found by General Scale. (See Art. 96, Part I.) 

The rules and diagrams apply to straight work and plane ground, or to all work after red 
tu this form. The length of work in the examples is understood to be 100 feet 



babes of equivalent square prisms. 
e.Basb of an Eqdivalint Sqdire Prish bt Mbam Propobtiohals. 



W< 



it will find the value uf the base multiplied t 



I4.-T0 
noi, at pre»ent, actually exhibit this ba; 
This quantity is proper for entering Table XV. 

(1.) IVhok Seeliom.—Oa the plane of the cross-section, draw the horizontal line BO L, 
X.,| the vertical centre-line OH, and the side-slopes OA, OB. Also draw OP, of inc 
length, perpendicular to OA; and, parallel to P, draw M N through any point T on Ihi 
slope OB. Divide A, OH, OB, ORaccording to the same scale of equal parts. HakeNK : 
and NI = 0T. On IK describe a semicircle cutting NT in M. Then NT = 0T X sin 
Also, by Qeometry, N M is a mean proportional between N K and N I, that is, between N 

OT; andNM= /OTX N T = J T' X sinAOT = OTX j/sin AOT. MakeOQ = 

and 00 — KM. Join G 1^ and draw TP parallel to G Q. Then, by similar trii 

OP:OQ = :OT = OG;whenoeOP = 2?'<^ = «^3= ^!^^ =-S^ . Hence. 

OU NM oTxV'tlnAOT V«JnAOT 

be divided into the same number of equal parts as OT, the length of the unit on P i 
— - ■■ ■ ; the unit on OT being the standard. And the readingof any length I, tnnsferrc 

the scale OT to the scale OP, will be I j/ sin AOT. Let OD = 2 H be the sum of th 
mented end-heights.. Then the triangle A 06, having a given aurface-slnpe AB, is fonr ti 
great in area as the similar triangle, having the beiglit II, which latter triangle is that of tl 
cross-section. Therefore, putting the area of A B = A',and that of the mid cross-section 
A' = i sin AOT X OA X OB = 4 A; whence A = J sin AO T X A X OB. 
l/sinA0TXOAXOB = S; then A = i S*. From what precedes, vre know that if j/OA 
measured on OA or OB, be transferred to OP, die reading will be j/OAXOB /ainAOl 
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18, the reading will give the value of S. It remains to find >/0 A X OB. This is a mean pro- 
portional between A and B, and may be found by taking U = B ; then describing a serai- 
circle on A U, cutting OP in S. S is the mean proportional required, and is transferred to the 
scale OP. Hence, upon the scale OP, OS = S, and A = i OS*. 

It will not be necessary actually to lay off U, or to describe the whole semicircle. We may 
add the reading of B to the reading of A, and set off the half-sum of the readings from A to Y. 
Then from the centre Y, with radius YA find the point S. 

(2.) Sub-Seetiona, — ^A similar construction applies. It may either be made separately, or may 
be exhibited on the same diagram in the following manner: — 

Having the sum of heights or of bases and the surface-slope given, draw FY, observing to take 
the sum of heights, or of bases, for the marginal height or the base of the triangle ; and let fall 
the perpendicular F G. The area of F OV is equal to four times the area of the mid cross-section ; 
hence, calling the area of FO V A'', and the area of the mid-section A, 4A = A''=J0VX FC, 
and A=j^OYXFG. A mean proportional is now to be found between OV and FO. Graduate 
OL so that the reading may give OG = OF X sin AOL = FO as read upon the scale OR or 
OH. Add the reading of OG to the reading of OV. The half-sum of these readings is the radius, 
which set off from V to X. With the centre X and radius XV find the point Z on the scale OH. 

OZ = i/OVxTC; whence A = i 0Z\ 

Since Table XV. contains the eighth part of a square prism, the side of whose base is the 
argument, it is obvious the solidity will be found by entering this table with S or Z. If B be 
the base of an equivalent square prism, then A = i (OS or OZ)* = B', and OSorOZ = >/8B. 

Because the distance OS (not the reading) = >/OAXOB; if OS be laid off from on OA 

and OB, an isosceles triangle may be formed, the product of whose two equal sides is equal to 
OA X OB; and, consequently, the area of the triangle equal to the area of A OB. Hence, the 
height of the isosceles triangle will be the equivalent sum of heights under level ground. 

15. To FIND THB GONTBNT BT DiAGRAll. (PlatCS X. and XI.) 

RULE. 

(1.) Far Whole Sections, — On the scale OH, take OD, equal to the given sum of centre-heights. 
By aid of the graduated arc, whose centre is 0, draW ADB with the given surface-elope. Read 
O A and B on their scales, and add the readings together. Lay off the half-sum of the readings 
from A to Y. From Y as a centre, with radius Y A describe an arc cutting P in S. With the 
number shown by S on its scale, enter Table XV. and take out the content, which will cor- 
respond to the given sum of heights. 

NoTB.— In Plate XI., the lines P and T fall together. 

(2.) For Sub-Seciwruf. — Take V equal to the sum of bases, or take the augmented sum of the 
centre-heights on the scale 11 ; and draw the surface-slope F V. Draw FG parallel to OH. Add 
together the readings of OV and OG. Measure the half-sum of the readings by the scale OR, 
and lay it off from V to X. From the centre X, with radius XV describe an arc catting OH in Z. 
With the number shown by Z on its scale, enter Table XV. and take out the required content. 

Example I. — The augmented sum of heights for a piece of whole-section work is 30, the surface- 
slope 15^, the side-slope 1} to 1. What is the content of the whole ground ? • 

On Plate X., make OD equal to 30. Draw ADB with the surface-slope of 15°. OA reads 
90.4; OB reads 39.0. The half-sum of these readings is 64.7. Make AY equal to 64.7, and with 
the centre Y and radius 64.7 find S equal to 56.8. Then, in Table XV., opposite 56 and under 
8, find 1493.6, which is the whole content nearly. 

Example 2. — The sum of the bases of a piece of sub-section work is 50, 'the surface-slope 10°, 
the side-slope 1} to 1. What is the content? 

The example is drawn and lettered on Plate X. V is 50; the reading of 00 is 12.0. The 
radius VX is therefore 31. From the centre X, with this radius find OZ, equal to 24.5. Then, 
in Table XV., with 24.5 take out 277.9, which is the content nearly. 

Two other examples are drawn on Plate XI. In regard to this diagram, it is only necessary to 
remark that S is to be taken upon the side-slop^ 
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Example 3. — The augmented sum of heights for it piece of whole-section work is 40, the nil 
slope 25°, the side-slope 1 to 1. What Is the whole coDl«iit between the surfaoe and the : 
section of the side-elopeeT OS is found to be 63.9, which, in Table XV., gives 1890.4. 

Example 4. — The sum of the bases of a piece of sab-section work is 30, the Barface-sIop< 
the side-slope 1 to 1. What is the contentf OZ is found to be 22.7, which, in Table XY., 



16. Bases op Eqoitalent Squarb Pkishs and E^virAUtNT Heiohts found bt Obohtbic 
( I . ) Invatigation of Fomtida for Whole Section*.— \At the solidity be V = J L S* X ^j*^' 
(See formulte 16 and 19, page2Sl.) As we proposetofind the square cross-section of a prism i 
is equal to the solid represented bj this equation, and whose len^h is L, we need only seek th< 

of this square base, and may treat the equation A' = i S* X . '^' , ; wherein A' is th( 
of the square. In order to transform this expression, we have 



= cotgX ^^^' _^ X oos»r=cotflX ; 



•xlV5i^?^> 



If A be the semi-transrerse axis of an hyperbola whose eccentricity is « and polar angle ; 
polar equation of the curve referred to tlie centre as a pole is 



'VSF.- 



Therefore, making A ^ ^\ S' cot a and e ^ sec o, equation 1 becomes A' ^ (p cos y)\ ^ 
y := a, p ^= to ; whence the asymptotes male an angle ^^ a with the polar axis. When a = 
or whan the side-slope is 1 to 1, the hyperbola is equilateral. 

It Dow remains h] End p cos y, which is th% required side of the square. 

(2.) lb conelruel a Diagram for finding the haua of Equivalent Square Prigm* for 1 
Seetlont. — Let AOB (Plnte XII.) be a horizontal line upon the mid cross-section, and pi 
through the intersection of the side-slopes. OY is the vertical centre-line; OS and OT the 
slopes. Dpon OY take any convenient length OH, end draw HD parallel to OB. HD = 
X cot SOB = OH Xoot». Upon OH produced make 00= H D, and describe tie semi 



HBC. By Geometry, OB = ,/OH X 0C = ^0H X HD= VoH' X cot o. 

Draw BK parallel to OH, and from the centre describe through K an arc KF' cu 
OBinF'. Make OA = OB and OF = OF'. Put OK = 0F' = e, OB = A; and make 
-l = «i theni!=:^ = BecSOB = seco: BK=i/c'~ A». 

By the property of the hyperbola, if e = sec o be the eccentricity, A^OB^OA is the semi-l 
verse axis, B ^ B K, the semi-corgugate ; F and F' are the fooi, and O S and T the asymp 
Construct the hyperbola ; draw any radius vector Oy^p, making the polar angle P y 
and draw the ordinate P7; then P ^ p cos y. 
If OH ^ J 8, OP is the line required whose sqnare =: A'. For we have found a 



0B = A = V'OH' X coto; whence, if OH ^ i S, A= 1/ i S' cot <r; also, we have mad 
construction, e=: bw «: but A = )/ i S* cot ? and « ^ sec « are the conditions required b 
previous investigation, in order that A' ^ (p cos )■)' ^ OP'. (See also J 5, Art. 26.) 

The areas of similar plane figures are proportional to the squares of their homol<qp>us 
Hence we infer that for given values of a and 7, die area of the whole crosa^eotion will fa 
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different values of S, proportional to S*, and hence, also, to i S'. The side of the equivalent 
square base will then be proportional ^ ^ S: this Is also evident from equation 1, J 1. 

It is, therefore, not necessary to make H = the half-sum of heights in order to find the side 
of the base. For, let U =: ^ S = the augmented centre-height of a cross-section sjmilar to tho 
one proposed, of which latter let the augmented centre-height be i S^. It is now required to find 
N, the side of the square base equal in area to the proposed cross-section. For any sum S and 
surface-slope /, find P, as before ; we shall then evidently have 

OP: ON:: }S:}S':: S: S^ 

The same conclusion may be reached by considering that, whilst SOB is constant, the hyper- 
bolas corresponding to different values of OH will all be similar; and, therefore, with P07= y 
constant, the abscissas P will be to each other as the respective values of H. But these values 
of H are to each other as the respective sums of heights. The above proportion will then be 
obtained, by regarding N as the abscissa corresponding to the surface-slope y, for an hyperbola 
in which H has been made equal to the half-sum of augmented heights. 

To satisfy this proportion, take, upon the scale OT, H'' equal or in a given ratio to OH = } S; 
also take OM in the same ratio to i S^, Draw H^ P, and parallel to it draw M N. The similar 
triangles OMN, OH^'P give the required proportion. 

To avoid the necessity of finding } S'' when S'' is given, we may make 0R = 20H = S: then 
make 0V= S^; join RP, and draw VN parallel to RP. 

The First Part of Table XY. contains the eighth parts of prisms 100 feet long, upon a square 
base. If the scale OP be so graduated that its divisions are to those of OT as 1 to )/8, we may 
enter Table XV. with N as read upon its own scale, and may take out the required content for 
100 feet. The necessity of this graduation of P might be avoided by preparing a Table similar 
to XV., but containing the whole solidities of square prisms. 

(3.) Equivalent Heights for New Surface- Slopes, — If it be required to find a new sum of heights 
which, with a new' surface-slope, shall contain the original solidity, let POL be the new surface- 
slope. Find OP, and thence ON, as before, for the original sum of heights and slope; then find 
OU for the new slope POL, as OP was found for the original slope. Draw UR, and NW parallel 
to it, cutting off from the scale OT the distance OW, equal to the required new sum of heights. 

It is evident, from the construction shown in section 2, that POL may be regarded as the 
Burface-slope of a cross-section for which ON is the side of the equivalent base, and in which 
0W= the sum of heights. By joining UIF and drawing through N a line parallel to UH^ 
we should find the half-sum of the new heights. 

(4.) Equivalent Level-Heights. — If the new surface-slope be level, or = 0°, L and TJ fall upon A. 
Therefore, after finding OP, and thence ON, for the original cross-section, join AR, and through 
N draw a line parallel to A R, cutting off from T the required new sum of. heights. To find the 
half-sum, or augmented height of the new cross-section, join AH^, and draw a parallel to it 
through N. 

(5.) Oeometrical Basis of these Constructions, — Since cot <y = —-=—, we have, ({ 2,) 



A = ^OH^Xcot<T = ^OH«X 4"» 



whence H' = A X B ; that is, H is a mean proportional between the semi-axes. Hence these 
constructions depend on the following property of the hyperbola. 

Take from the centre 0, upon the line of the conjugate axis, H a mean proportional between 
the semi-axes. The area of any triangle included between the asymptotes and a third side drawn 
through ^, is equal to the square of the abscissa P subtended by the radius y drawn parallel 
to this third side. 

17. Examples in finding the Content op Whole Sections by the Diagram. (See Plate XII.) 
The diagram is adapted to the side-slope 1} to I. 

Example 1. Equivalent Square Bases. — The augmented sum of heights is 45 ; surface-slope, 
25^ ; sideHslope, 1 J to I. Required the side of the equivalent square base, and the content of the 
section. 

U 
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Dr&w O7, making the angle ¥0y equal to 25°, the given Butface-Blope.* Mark tb< 
intereeotion y with the curved line ALy. Draw Py par^lel to OH, and join PK. 
equal to 45, the given sum of heigtjta, and through V draw VN parallel to PR. Read tfa 
(aaj 109.1) indicated b; N upon the scale ON. Then, 

Opposite 109, under 1, in Table XV., Firot Pan, find the Bolidit; . . .551 

Example 2. Equivaknl Heights for Nod Surf ace- Slopes, — If, in Example 1, the bui 
were changed to 15°, vrhat must be the augmented sum of heights to contain the same a 

Find the point N, as before, for the given sum 45 nod surTace-sliipe 25° Make P' 
tn 15°, the new surface-slope, and draw L U parallel to H. Draw U K, and parallel t 
XW, Read Che number (saj 55.7) equal to the required sum, indicated bjW upon 
OT. Then, 

Opposite 57.7, under 15°, in Table VII., find the aoltditj .551 

Example 3. Equivalent Level-HeighU. — If, in Example 1, the eurface-slope were m 
what must be the augmented sum of boighta to contain the same eolldit;? 

Proceed, on in Examples I and 2, to find P and N for the given sum 45 and surface- 
tbe point V will now fall upon A. Join A R, and through N draw a parallel to AR, di 
scale OT in a point indicating, saj 63.0, the now sum required. Then, 

Opposite 63.0, under 0°, in Table VII., find the solidit; . . . .551 

18. Bases or Equivalent Sqdari Peishs found bt Geuhbtric Loci. (1.) Iiuxstt 
Formula for Sub-Sectiona. — The solidity for sub-sections (see furmula 24, page 282) is 

V^iLS,'X ^ l^^^^ ; 
wherein Sp is put for the sum of the bases. Leaving out of consideration the length. 
ueeding as before to find the side of a square equal in area to A, the area of the triangli 

A = iS,'X ^ 1^ =iS,tanyX--^. 



Because 7 is always less than a, we may put -— ^ cot a tan y := cos #, which gives, 

A = iS,tanyX j3^ L 

In which _p is the radius vector of a parabola whose semi-parameter ie Sj. 

If this equation be first multiplied and then divided by tan' 7, the term S^' Ian' 7 
computation by the augmented sum of centre-heights. (See equations 21, 22, 23, { 
Therefore, designating the sum of the augmented centre-heights by S^, we have 

A = i S^ cot y j--A-^ 2. 

If p' be the radius vector of the parabola in this last equation, and p in the previous, 
side of the square which is equal to A be put, respectively, ^^ S^', S^', we shall have 
S,'=i/Tx>/pS,tanj-; and S,' = v'i X i// S, cot 7. 

As we propose to enter Table XV., wo shiill proceed to construct, not S^' and S^', hi 
and S»' y'S, equal, rcapectively, to j/p S^ tau y and v'p' S^ cot y. 

(2.) To eoiislrvet a Diagram for finding the Basen of Equivalent Square Pritms 
-•^fcd'ojis,— About the focus and axis X, (Fig. 1, Plate XIIl.,) construct a parabola P 
the semi-parameter OP of any convenient length. Upon the line of the parameter, ma 
unity, and describe a circular quadrant MQ. Make the angle YOy^ y, and take 01 
Draw Yy parallel to OX, and yti parallel tu OY, cutting the circular quadrant in 

■ If desirable, a graduated arc may be added to the diagram, in order to faoililale the d 
•lopes^ or, the requisite number of slopes may be permanently indicated by radii 
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through N draw O9N, catting the parabola in ^: then XO0 = ^, becauee cos X09 = Yy=- 
cot a tan 7. 

The radius vector ^ =^ — — — ; whence -^ = 



l—co«^' OP l^cw^ 



Upon OX construct a scale of equal parts, and, according to this scale, take OB = S,^. Draw P^ 
and B K parallel to it, cutting ^ in K : then, by similar triangles. 



aiL = M.or2i^=^;whenceOK=S,X-^ = ,-^ 

OB OP* Sw OP * ^ ^^ OP 1 — 



8b 



8b OP ' " ' ' OP 1— ooe^ 

Draw B T parallel to OX, and TH parallel to OY: then BT = OH = OB tan y = S^ tan y. 

Make OL = OH and OX =0K = ^ - On LX describe a semicircle cutting Y in F: 

then 

OP = /OLXOX = /S^tonyX,— 55—; 

which is the quantity sought = |/8 S^'^ = |/A. (See equation 1, { 1.) 

If S„ be given instead of S.^ let OH == S^,, instead of taking OB =^ S^. Draw HT parallel to 
OB, and TB parallel to OX ; then HT = OB = S,, cot y. Make OS = OH = S^, and draw 
SR parallel to P 0, which is found as before: then, by similar triangles, * 

OR=:OSX^ = SwX-^= ^ . 

^ OP ^ "^ OP 1— co0^ 

Make OU » OR, and describe the semicircle BY U, cutting OX in Y: then 



OV=i/OBXOU= /S,,cotyX ^ , 

1— coe^ 

which is the quantity sought, = >/8 S^^'' = -/A. (See equation 2, { I.) 

By making permanent the parabola and various radii P ^ for the different surface-slopes 
required, there would remain the other parts of the construction to be performed in particular 
cases. 

19. EXAMPLBS IN FINDING THE CoNTENT OF SuB-SsCTIONS BY THE DlAGRAH. (ScO Fig. 1, Plato 

XIII.) If radii be drawn similarly to OK for the requisite number of surface-slopes, the diagram 
will apply to a particular rato of side-slope. But if no such radii have been drawn, and the 
diagram contains only the curved line, the curved line will apply to all side-slopes. For the 
method of drawing such radii, see 2 2, Art. 18. In the following examples the radius K is 
supposed to correspond to a surface-slope of 20°, and to be one of a series adapted to the side- 
slope 1} to 1. 

Example 1. — The sum of the end-bases is 40, the surface-slope 20°, and the side-slope 1} to 1. 
Required the argument for Table XY., and the corresponding content. 

Make B equal to 40, the sum of the bases, according to the scale upon X ; and draw T, 
making the angle TOB equal to 20°, the given surface-slope. Draw, also, BT parallel to OX. 
Draw B K parallel to P ^, and make X equal to K ; also make L equal to B T. On L X 
describe a semicircle cutting B in F. Measure F on the scale X, and find the required 
argument, say 35.8 : then 

Opposite 35, under 8, in Table XY., find the solidity 593.4 

Example 2. — ^The augmented sum of heights is 14.6, the surface-slope 20°, and the sido-elope 1} 
to 1. Required the argument for Table XY. and the corresponding content. 

Make OH equal to the sum of the heights, upon the scale OX; and draw OT, making the 
angle TOB equal to 20°, the given surface-slope. Draw, also, HT parallel to OY. Make OS 
equal to H, and draw S R parallel to P ^. Make OU equal to R, and B equal to H T. On 
B U describe a semicircle cutting X in Y. Y read upon the scale X is the required augment, 
say 35.8 : then, 

Opposite 35, under 8, in Table XY., find the solidity 593.4 



20. CoHTERSiON OF Slopes. IB chaQgiDg one or both elopes of a croes-sectiOD, whilst 
either remains unchanged, or is maile equal to another given area. There are two cas 
tingle converiion, when onlj one elope is changed, and double conperaion, when both s 
changed. Thie problem requires the finding a new sum of heights or bases, b; which th 
may be obtained from the tables under new slopes. The practical application of this mt 
generally been confined U> changing the surface to a level one. The conversion of si 
already been referred to. (See Art. 98, Part I., Art. 14, J 2, Art 16, i 3, and Art. 17.) 
pose, in the following articles, to consider further the conversion of slopes. 



21. Natdrb of TBI Problbh of Conversion or Slopes. The problem is ae follows; — 
Having given a triangle A OB, (Fig. 51,) to find another triangle LOM, {Fig. 52,) equa 
to A OB. and similar to a third triangle HOK. A OB ie the given base of a prism a 
the soliditj of the work, and LOM is the required base of another prism contuning 
Bolidilj. 

22. Obneral Constbuction by Mean Propoktiohals. This applies both to whole 
sections ; the use of mean proportionals has also been shown in Art. 14. 





From one of the angles B of the given cross-section A B, draw B S perpendicular to 
of the sides adjacent to B. MakeBF equal to AC, the altitude of the triangle. On OF 
the semicircle FSO, cutting BS in S. BS is a mean proportional between BO and A 
is, the square of B S is equal to the rectangle of BO and A C, or equal to twice the 
AOB. In a similar manner And (Fig. 52) ON, (he side of a square equal to twice th< 
nOK. the triangle which exhibits the new slope or slopes. Upon the lineof ON, take 
toBS. Join NH, and draw PL parallel to NH; then, bj the similar triangles OLI 

^ = ^. whence ^^ = ^^ = ~. 



Bat;^i^ 



wbenoe, Area LOM = Area AOB, which 
D ean now be measured. 

If it be required to find the area LOM = Area AO! 
making OP = BSX i/m. 



required. The length of the new oenfc 
1, the construction may be i 



23. Intbstiqat 



F FoRUdLA BT AniiLunr Asaus. The following uticleB on thu 
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apply to whole sections only: the method of aaziliary angles has been partially discussed in 
Art. 18. 

(1.) For (7o9»^nio^ibfi.— We have for the solidity of whole sections, (see formula 19, page 281,) 



V = ILS«X 



cottr 



1 — tasty 



tan* <r 



Because a is always greater than /, we may replace i^X by the sine of an auxiliary angle. Put- 
ting i^^ = sin ^, the above equation becomes 

Let </ and •/ be new slopes ; and let Sj be the new sum of heights which, with these slopes, 
contains the original volume V . Put -^^^ = sin ^. We have, by the previous reasoning and by 

equating the two expressions for Y, 

J L Si* X cot (/ sec* / = I L S* X cot <y sec* ^. Whence 

Si = S Joot (7 tan (/ X -^^^^ 1. 

This formula is applicable either to single or double conversion. If the side^lope is unchanged, 
the equation takes the form 

S, = S X "°^ 2, 

If the new surface-slope be level, that is, if 7^ = 0, then ^ = 0, and sec ^ = 1: equation 1 
becomes 

Sj = S y'cot a tan (t^ X sec ^ 3. 

And equation 2 becomes Sj = S sec ^ 4. , 

We have, then, the following cases of conversion, of which the number designates the 
formula : — 

1. General Form: change of one or both slopes. 

2. Side-slope unchanged ; surface-slope changed arbitrarily. 

3. Side-slope changed arbitrarily ; surface-slope made level. 

4. Side-slope unchanged ; surface-slope made level. 

The finding of the new sum Sj is then reduced to the construction or the numerical solution of 
these equations. For numerical solution, it will be convenient to have formulae adapted to loga- 
rithmic computation. 

(2.) Logarithmic Formulce, — Since sin ^ = i?52. and sin (^^ = — '^, we have sin ^ = tan y cot a 

and sin </ = tan >/ cot c/; whence 

log. sin ^ = log. tan y + log. cot a ; and log. sin </ = log. tan 7^ -j- log. cot </. 

By these last formulae we may find ^ and ^ ; when log. cos (p and log. cos (j/ can be readily found. 
Now, 

sec 



A = f?li. ; and, therefore, log, *"^ = log. cos t^^ — log. cos ^. 

Hence, by substituting successively in formulse 1, 2, 3, and 4, J 1 the required logarithms, we 
have 

log. Si = log. S + J log. cot ff + } log. tan </ + log. cos ^^ — log. cos ^. 1. 

log. Si = log. S + log. cos ^^ — log. cos ^ 2. 

log. Si = log. S -f } log. cot ff + J log. tan </ — log. cos ^ 3. 

log. Si = log. S — log. cos 4. 

(3.) InierpokUion for Parts of a Degree in tables similar to Table YII. may be made by auxi- 
liary tables constructed irom the formula for conversion. The side-slope remains unchanged. 

Let 7^ indicate the angle in whole degrees for a given surface-slope y which contains a fraction. 
By means of Formula 2, an auxiliary table might be constructed containing the values of S|, or of 



an iocremeiit for S, for a limited sariea of valoes of S and for conBecutive values of 7 with inU 
of one degree. It would, however, probablj be better at once to eilecd the principal table. 

(4.) Avxiliary TiUilet for EqvivaUtU Levtl-Meighta.*^'Ry means of Fonnula 4, aa aux 
table might be formed containiDg the equivalent sum of level-heigbts S, for a series of values 

The heights thus obtained might be employed with a table adapted to particular eide-B 
(See j 1, Art. 25.) These latter might be made to contain tenths of feet in tbe argum^t 
manner sirailnr to tbat of Table XV. Or, Table XV., or one constructed on a similar plan 
able for all side-slopes, might be adopted. (See J 2, Art. 25.) Instead of adapting the ta^ 
cubical content to odd tenths of height, we might employ ita several ootumns for gcad 
lengths of work. 

24. CoNSTBDCTtOH BY AoziLiART Aholis. (1.) OetuTal Comtrvdiok for Double Convt 
(See Formula 1, | 1, Art. 23.)— From an; convenient scale take CA =^ 1, (Fig. 2, Plate X 
and with centre C describe e,n are AB. Make A.Cy^=y, the original Burface^slope, and pr 
G y. On the same scale take C E == cot o-, and perpendicular to C A draw E H ^ cot o tai 
sin ^, cntUng C y in H. Draw HI parallel t« C A, cutting the arc A B in 1 ; and through I 
CI^. ICA==^ because the sine of this angle to radius CI=;CA = lis equal to E H =: 

In the same manner, noake AC-/ ^: y" the new eurface-slope. Make G E' ■= cot y. 
E' H', H I', and C I' /, making I' C A = f. Draw the tangent A M M' ;. and draw I' P pe 

to A M M'. Then, from the similar triangles C M M', C P I' ; ^ = ^"- ; wheaoe, becans 
CI' = GA=l,CP = ifi?^. 

Draw NGO perpendicular to C A. On any scale, make CO = S cot ct, and CN ^ S tt 
•Upon NO describe a semicircle cutting G A in R. OR is a mean proportional between Ci 
CO; that is. 



CR=(/COX CN = /ScotffS tantK = S /cot o tans'. 

DrawRI, and PT parallel to it. Becauseof the similar triangles CRI, CTP; ^ => £| 

01 = 1, CP = .!!^, and CR=S Joot otan iK: hence. 



sV™ 



1 a'X- 



In the example represented upon the dii^nun, the augmented end-heights are 95 and 64 
surface-slope 35°; side-slope 1 to 1. The sum of end-heights containing the same. solid 
found b; Art. 96, Part I. ; saj 160. It is required to find a sum of heights which will cc 
the same sohdit; under a. surface-slope of 18° and «tde-slope 1} to 1. The construction givi 
equivalent sum, saj 57.9. For the same bj computation, see Example 1, Art. 26. 

(2.) Single Cojtea-iion of Surface-Slopt. (See Formula 2, j 1, Art. 23.)— Find CP = J!! 

before, observing that C E' = C I 
sar; to find C R, which maj be at 

C T = G R X -^ -= S,. 

(3.) JknibU Convertion mtk Surface-Slope made Level. (S,ee Formula 3, J 1. Art. 23.)- 
tbat part of the construction pertaining to the finding of ^', which in now = 0. The point I 
fall upon A, And F will coincide with M. Through M draw a parallel to I R cutting G A 

new point T', [not marked on the figure;) then 

CT' = CRX^=CBX 8ecj = S.^('oorotaDo'X b6c^ = S,. 

(4.) Single CA>HVtr»ion teith Surfaee-SUtpe made level. (See Formula 4, J 1. Art, 23.)— 
that part of the construction pertaining to the finding of *', which is now i= 0. The pal 

* The writer has not had the advantage of oontiuliing the work of Maeneil. cited on this st 
bj Hr. Harris, to whose paper and to the work of Mr. Lyons *« have referred. (See IntrodnctioB. 
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will fall upon A, and P will coinoide with M. Take C R = S, and through M draw a parallel to 
I R cutting C A in T": then * 

C T^ = CRX -^ = CR X sec ^ = S sec ^ = Sj. 

This construction may be simplified and applied to drawing a diagram for finding equivalent 
level-heights. 

(5.) lb construct a Diagram for finding Equivalent Lecd-HeighU, — ^Upon any convenient 
scale take G A = 1. (Plate XIV.) With centre and radius A describe an arc A B. Make 
the angle A C 7 = 7, the original surface-slope, and prolong G 7 as far as required. Take G £ «» 
the number denoting the rate of side-slope; that is, = 1} for 1} to 1 ; and for other side-slopes in 
the same manner. Draw E H perpendicular and H I parallel to G E. Through I draw G 1 : 
then AGI = ^. On any suitable scale make GK = S; draw K ^ perpendicular to GK : then 

G = GK X sec ^ = S sec ^ = Sj. 

To complete the diagram, find the radius G I ^ for each degree of surface-slope, from 0^ upwards 
Hs far as required ; and, in isome convenient part, mark each of these radii with the degree of 
original surface-slope to which it corresponds. Also, graduate the scale G £, and through the 
points of division, at suitable regular intervals, draw perpendiculars to G £. The radius for a 
given sum of heights and given surface-slope may be measured by applying a scale from G. Or 
the scale may be hinged at G as a movable radius, upon a tablet; and the radii omitted. 

25. To FIND THE SOLIDITT BT A DiAGRAlf OF EqUIYALINT LbYBL-HeIGHTS. (1.) With TaUcS 

adapted to particular Side-Slopes, — Tables VII,, IX., and XI. are of this kind. Upon the diagram 
(Plate XIV.) find the radius marked with the given degree of surface-slope. Apply a scale, 
graduated like the scale G £, along the radius ; and measure the distance intercepted between G 
and a line, perpendicular to G £, which passes through that division of the scale G £ indicating the 
given sum of augmented heights. The distance measured upon the radius is the equivalent sum 
of level heights. If the distance upon GE be taken equal to the augmented height of a cross- 
section, the length measured upon the radius will be the equivalent level-height of the cross- 
section. 

If there is a fraction in the number of degrees indicating the surface-slope, the space between 
the two adjacent radii containing the slope may be divided, by estimation, by the edge of the 
scale applied from G in the direction of the radii. The spaces between the perpendiculars to the 
scale G E may also be divided by estimation. 

After finding the equivalent sum of level-heights, enter the proper table, under 0^, with this 
sum, and take out the tabular quantity. 

Example 1. — The augmented end-heights are 38.5 and 20.6; surface-slope, 23®; side-slope, 1} 
to 1. Required the equivalent sum of level-heights and the' content of th6 whole ground. 

The sum of heights containing the same solidity is found by Art. 96, Part I. ; say 60. With 60 
on the scale G £ and the radius of 23^ find G ^ upon the diagram equal to, say 77.8 + ; then 

Opposite 77.8 +, undef 0^ in Table VII., find the solidity . . . 8406.9 +* 

Example 2. — The first end-height, from the roadbed, is 28.7 ; surface-slope, 18® to the right. 
Second end-height, 14.5 ; surface-slope, 12® to the right. The side-slope is 1} to 1 ; roadbed, 24. 
Required the equivalent sum of level-heights and the content. 

The surface is here curved, because the surface-slopes at the ends are different. The solidity 
of the whole ground may be approximately found (see Example 1, Art. 104, Part I.) by an aug- 
mented sum of heights 59.68 and a surface-slope of 16®. 

(2.) With Table JTV,, adapted to all Side-Slopes. — Find the equivalent sum of level-heights as 
directed in section 1. With this equivalent sum take the tabular quantity from the First Part 
of Table XY., and multiply the quantity thus found by twice the rate of the given side-slope. 

Note. — Twice the rate of side-elope may be taken from the auxiliary table B, page 179. The 
jradial scale may, however, be so divided tiiat no multiplier is required. (See { 5, page 312.) 

* More correctly 77.81. See notes pp. 4& and 50, and compare the present with examples 1, p. 312, and 
2, p. 314. 
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ExampU 1.— Take Ei&mple 1, J 1. The equivalent aum of leTel4ieights is 
77.8+; then 

Oppoflite 77, under 8 +, in Table XV., mj 

Multiplier equal to twice the rate of sideislope 

Content of the whole ground 

Example 2. — Take Example 2, | 1. Foi the operation, see Example 1, Art. I 

Explatitaum.—Th6 tabular quantity of the First Part of Table XV. is J L S*. 
plied by twice the rate of aide-elapc ^ 2 oot a, there reaulte i LS'cot 9, whi 
when the end-heights are equal and the Bnr&ce-elope level. (See Formula 19, pi 

Tke Redundant iVfnn may obviously be found by the above method, a« it ii 
a level snrface-elope. The sum of the end-heights is the tabular numl>er from T 

(3.) Depths of EqriwaUni Prismt ftntnd by Conitruetion. — Let S, be the e 
level-heights, and S the sum of heights for the redundant prism. It ia required 
of a prism eqnal to tiio solidity contained between the siuface and roadbed. 1 
whole ground is i LS,' cot a, and of the redundant prism ( LS' cot o-. 

i L {S,' — S") oot a. Put S, = j/ S,' — S' ; then the solidity of the residual prii 
cot a . It is obvious that S, may be found bj tbe oonstruotjon of | 3, Art. 12, i 
and S. Having found S„ we may proceed as above directed to find the content 
ever, proceed at once (Art. 97, Part I.) to find an equivalent depth under th( 
slope, and then work as above directed. (See Art 13.) 

(4.) Sanarkt on tke Method o/Equiealent Level- HeighU. — The facility of const 
for any required side-slope, together with the use of Table XV. as above she 
method of general application. As a purely tabular method, such as indicated 
lias advantages in the compendiousnees of tbe tables of cubical contents To mt 
bowever, the auxiliary lahles would require to be aa extensive as a aeries constr 
of Table VII. and others aimitar, embracing the same number of aide-slopea. 

(5.) Bases of Equivalent Square Prirms/oHnd bg AuxSiary .injrtes.— From 
} L S' cot a eec* ?, (jl. Art. 23,) we have for the side of the square base A', 
X aec #. If / iS'coto be found as in Art. 16, and then put for S in the for 
Art, 24, the construction according to section 5 will give the side of the Equiva 
instead of the sum of Equivalent Level Heights. 

The argument required for Table XV. ia v'A'X i/8=S seo^X i/J cot . 

X 1^ 2 cot f. Hence, to find the content, enter Table XV. with S aec #, and i 
liy 2 cot o, which is the rule above given in Sect. 2. (See also the Explanation 

Or if (as indicated in the Note to | 2) the radial scale {i 5, Art. 24) be so-| 

unit is to the unit of C K (Plate XIV.) as to 1, the reading of the n 

S see ^ X /^ cot 0, and the quantity taken from Table XV. with this argc 
required oontenc ; and the method of equivalent square baaes is substituted for 
level heights. We have already employed a similar method of graduation. (S 
Arte. 14 and 16.) 

The Second Part of Table XV. might be used in a airailar manner to find t 
correction, (Art. 85, Part I.,) when the sum employed for the First Part is th 
of heights. Obaerve that the Redundant Prism is to be subtracted when the ( 
that of the whole ground, (ArL 13,) 
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Example. — Take Example 1, { 1. The radial scale must here be graduated so as to read 

Ssec^X >^2X 1} = S sec ^ >/B. With this scale measure the radius corresponding to 60 on the 
scale G K and to 23^ and find, say 134.8 — . 

Then opposite 134, under 8 — in Table XV., find the whole content, say 8408.88 

If, as suggested in Art. 16, a table similar to XY. were made to contain the term L S', the 
multiplier (i 2, Art. 25) would become i cot <x ; which would not, in general, be more convenient 
than 2 cot (T which we have employed. Were it desired to dispense with the multiplier by the 
method here explained, the unit of the radial scale should, for the proposed table, bear to that of 

1 _2 

C K the proportion to 1 ss to 1 ; which would increase the size of the divisions of 

Viooto- y cot <r 

the radial scale. 

A table of the kind mentioned would frequently be convenient, (Art. 9 ; and Arts. 126, 127, 
Part I.) On a future occasion we may perhaps supply it. 

By bisecting the angle of surface-slope on a partial cross-section, a median line may be found 
homologous with the augmented centre-height of a full cross-section. This line might be obtained 
by construction, or by the aid of auxiliary tables. Thus both whole and sub sections may, theo- 
retically, be included under one method; but the practical application of this idea would perhaps 
be too complex. 

26. Examples in Conversion of Slopes by Looarithmic FoRMULiB. The formulae for the 
following examples will be found in 2 2, Art. 23. 

Example 1. Double Conversion, (See Formula 1.) — The augmented end-heights are 95 and 64; 
surface-slope, 35° ; side-slope, ^ to 1. The sum of end-heights containing the same solidity is 
found by Art. 96, Part I. ; say 160. It is required to find a sum of heights whjch will contain 
the same solidity under a surface-slope of 18° and side-slope 1} to 1. The construction for this 
example is shown in Fig. 2, Plate XIII. (See 2 1, Art. 26.) 

We have first to find log. cos ^ and log. cos ^^. 

Log. tan y, 35° 9.8452268 

Log. cot (T = log. i —1,3979400 

Log. sin ^, (say 10° 4' 54^0 9.2431668 

Whence log. cos ^ = 9.9932419. 

Log. tan /, 18° 9.5117760 

Log. cot (/ = log. 1} ..••#••.. 0.1760913 

Log. sin /, (say 29° 10^ 7'^) . 9.6878673 

Whence log. cos f = 9.9411084. 

Having now log. cos ^ and log. cos ^^, we proceed to find those logarithms which are yet 
granting, and to subtract log. cos ^ from the sum of all the others. 

Log. S = log. 160 2.2041200 

J log. cot ff = J log. i —1.6989700 

} log. tan <K = } log. f —1.9119544 

Log. cos / 9.9411084 

11.7561528 
Log. cos ^ 9.9932419 

Log. Si, the required sum, 57.93 1.7629109 

160, under 35°, ia Table XL, gives 6113.3 

57.93, under 18°, in Table Vn., gives 6113.1 
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ExaiapU 2. Single Conoertion. (See Formula 4.) — Ibe angmeiited eud-heigl 
20.6 ; eurfu:e-elope, 23°; Bide-slope, 1} to 1. Required the equivalent mm of 1 
tbe content. The sum of heights oonl^uiDg the same solidi^ is foand by Art. 1 
computation ; ea; 60. 

The construction for Vb.\a example is shown on the diagram, Plate XIV. (Sm 
Art. 25.) 
We have to find log. ooe ^, and to add to it log. S. 

Log. tan y, 23'' 

Log. cotff=log. 1} 

Log. Bin f 39" 32' 49".4 

Whence log. oosf = 9.8871118. 

Log. S = log. 60 

Log. OOB ^ {= tabular log. — 10) — 

Log. S^ the required sum, 77.81 

60, under 23°, in Table Vn., pvee 

77.81, under 0», in Table VH, giyea 



NOKBS. 

We here reootd soine formnln which have been omitted in the text. Thoae of 
early known to us, we had not actually employed until, when too late for convi 
they were lued to verify some of the tabular computations. Those of Note 2 n 
embodied, at greater length, in the text to which they refer ; but were afterward 
entirely appropriate. 

In oloung the work we have finally decided to preoerre them all in the followii 

(1.) ArticU 10, page 296.— From V=i LS'X^^ {page 309,) we find for > 
Table XVI.. log. ^^=108- 2 cot o— 2 log. coe f. 

The formulaa of the oatalogut^for the computation of Tables SVI., KVIL, Xi: 
frequently leas expeditioui than the following, in which tan e and cot a are del 
rate of side-slape, and where ten 7 and cot 7 may be taken from a table of natur 
ootangenta. 

Far Ibbte XFI— The logarithm required ia log. '^^ ^ ^log : 

lc%. 2tan<' — J log. (tanff+ tany) + tog. (tan<i — tony) [. 

For TbUe ^FZT.— The logarithm required is (by the formulte of Art 18) Ii 
2 log. cot 7 — log. (cot y — cot d). A similar formforcoroputationby bases, derive 
formuliB, would give log. = log- 1 — log. (cot >■ — cot o). See note, pa 

For TtMta JIX. and JFX— By aid of the formula tan a ± tan & = ^° ''^^' 

log. j'i^L^i^ may be tranefbrmed to log. } — log. (tan 9± tan y); which tervea 

In a similar manner log. } 7*+ ' '^*°*^'°^ ^"i- i — '''E- (*"" « ± ton y) — log. eoe 
fbr Table XX. If the logarithm for Table XIX. be denoted by log. XIX., and 
XX. by log. XX., we have log. XX. = log. XIX. —log. oob. y. 
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(2.) Surface-Slope not given in Degrees, (pp. 281, 282.) — If the surface-slope were given by its 
rate similarly to the side-slope, we might determine the tangent, and find the degree of surface- 
slope by Table A ; and then proceed, by any suitable mode of construction or computation, to 
the solution of any problems embraced by our rules. The following substitutions, which directly 
employ the rate of surface-slope, may, however, be noted. 

Let r denote the rate of side-slope, and r^ the rate of surface-slope ; that is, let r = cot tr, 

and r^ = cot y : we shall find ^ , °f , = -^^--z, (Formula 16.) Also — : = - — , (For- 

mula9 21, 24 ;) and this divided by tan' y gives — ^—^ — = — , (Formula 22.) 

' eat y — oot 0- • r'— r ^ ' 

(3.) Artide 1, § 2, p. 276, and Notes to Articles 75 and 76, p. 39. Let the augmented side-heights be 

h and h^ (p. 276) : we may put M = A cosec «t, N = A^ cosec ff, in which case y = ^ ^ ^ f that is, the 

augmented centre-height is an harmonic mean between the augmented side-heights when A F bisects the 
angle BAG, Fig. 41, p. 278. (See Note to Art. 76, p. 39.) Gillespie's rule in this case for equivalent 
level heights (Journal of Franklin Institute, 1859) may be extended : the augmented equivalent level 
height is equal to the geometric mean of the augmented side-heights, whether the angles of side-slope 
are equal or unequal. 

Let Sh^'^ be the sum of augmented side-heights on one side and Sa^^^ the sum of those on the 
other. The augmented side-heights of the mid cross-section will then be } Sh^^ and J Sh'^^ j hence 

the augmented centre-height of this cross-section will be 2 X . * ^ ^^^ = J^ ^^,/ (See Note to 

Art. 75, p. 39.) 

(4.) Examples 1 and 2, pp. 293, 294. As the dimensions are large, slight inaccuracies of computed 
elements may produce noticeable errors of Volume (compare notes pp. 43, 60, 51). The volumes 
given are, however, practically sufficient. The elements may be computed by Arts. 72, 73, 78, 79, pp. 
36 to 39 and Notes p. 39. Note to Table XIX., p. 314, may also be consulted. We may find, say, 

i>imen^i07u.— Distances Out: first-end, 37.01141 and 107.3894; second end, 25.59076 and 49.54744. 
Example 1. Augmented Centre-Height of mid cross-section, 29.83398; Secondary Centre-Height 
12.71663 ; surface-slope of mid cross-section 15° 59^ -\- ; secondary surface-slope, 24° 4J^ -\-, Exam- 
ple 2. Same dimensions in same order; 34.95383, 14.46087, 8° IJ' +, 26° ^^ -f-. 

l%e Volume may also be computed by the following formulae. Let Ys = volume for whole ground 
in cubic units of length; Sd^'^, Dd^^ = the sum and difierence of left-hand pair of distances out; 
Sd''^'', Dd^^^ the sum and difierence of the right-hand pair ; Sh^', Dh'^, Sh^'^, D"^^^, the respective 
sums and difierences of augmented side-heights. ^Let <t = angle of side-slope left, or left and right 
when both slopes are equal ; o^ = angle of side-slope right when not = a. Then 

Ve = L "° <" + <) X ?^:i3^:i±l'^<'Ml = L (tan <7 + tan C) V »^" «*"' + i°J^- . 
Vs = L 5^^ ^ X ^^li^l+i^^aj^'l = L tan <T X ^" ^"' '^ * ^" ^"' 
Vs = L •l-.f^i'^ X g""8"'" + »P-"i>-"' = L (cot <T + cot a') X »■''«-"' +iP-"gg^- 
Vs = L ?il^ X g^^'i^^^^""^" - L cot a X ^'^'^"+i^"^\ 

It may be noticed that the second term or correction is that part of the formulae aficctcd by 
i Dd^^ Dy^^ or i T>u^^ Dh^^^ as a factor. {Explanation^ p. 293.) The further discussion of these and 
numerous other formulee is reserved for a second lappendix. We may find for the volume, say, 

Example 1. First Term, 6064.6— yards; Second Term, 136.0 yards ; Whole Ground, 6200.6 yards; 
Content of the Work, 5845 yards. 

Example 2. First Term, 7105.3 yards; Second Term, —210.6 yards; Whole Ground, 6894.7 yards; \ 

Content of the Work, 5539.1 yards. \ 



DESCRIPTION OF THE PLATES. 



In order to view Plates I., n., and in,, tarn the top of the volu 
the left, (or direct the sight across the page,) so as to bring the 
margin of the plate upwards. 

Plates I., n.. III., and IV. — These represent the warped surfi 
9, page 17, and also the solid forme to be considered in exci 
embankment upon such surfaces. The drawings are from modi 
rectangular blocks, the blocks being formed of veneers piled tog 
veneers represent horizontal strata, and the surface of the groui 
by curved bands which represent the outcroppings of the strata, 
lines of division between the strata are called by topographers Cc 
That contour line which extends on to the roadbed is the Ground- 
16, page 17.) The ends of the models are presented towards th 
and are numbered. 

Plates I., II., and III. represent excavation and embankmer 
same (or mean) width of roadbed. The numbers designate the Vo 
General Scheme, page 21. Nos. 1 and 2 give a satisfactory (thoug 
illustration of the surfaces described in Art. 8, page 16. 

The lines drawn across the roadbed and continued on the aid' 
cavation or embankment denote tlie place of neutral cross-seclums. 
to these lines will aid the study of Art. 32, page 21, by suppi 
necessary, the neutral cross-section to be at the end of the work- 
Plate rV. represents earthwork as it. is really made ; viz, with 
in excavation, to permit drainage. No. 13 belongs to Variety 3 of 
Scheme, and shows a plane surface with straight ground-trace. N( 
to Variety 4 of the General Scheme. 

The remarks of Art. 20, page 18, should be remembered in vi 
plates. 

Plate V. See Art. 54, page 29 ; and Art. 88, page 44. 
Plate VL See Art. 57, page 31 ; and Art. 88, page 44. 
Plate VII. See Art. 58, page 31; and Art. 12, page SOO. 
Plate Vin. See Art. 55, page 30, for the Mid-Section Diagram 

96, page 47, and 12, page 301, for the General S( 
Plate IX. See Art. 97, page 48 ; and Art. 12, page 301. 
Plate X. See Art. 14, page 302; and Art. 15, page 303. 
Plate XI. See Art. 14, page 302 ; and Art. 15, page 308. 
Plate XII. See Art. 16, page 304 ; and Art. 17, page 305. 
Plate XTTT - See Art. 18, § 2, page 306, for Fig. 1 ; and Art. 2' 

for Fig. 2. 
Plate XIV. See Art 24, § 5, page 311 ; and Art. 25, § 5, page , 
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